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INTRODUCTION. 


The Review for October, 1896, is based on 2,735 reports | 


from stations occupied by regular and voluntary observers, 
classified as follows: 140 from Weather Bureau stations; 
83 from U. 8. Army post surgeons; 2,421 from voluntary 
observers; 33 from Canadian stations; 1 from Hawaii; 96 
received through the Southern Pacific Railway Company; 14 
from U.S. Life-Saving stations. International simultaneous 
observations are received from a few stations and used 
together with trustworthy newspaper extracts and special 
reports. 


The WEATHER REvIEw is prepared under the general edi- 
torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorological Data. Spe- 
cial acknowledgment is made of the hearty cooperation of 
Prof. R. F. Stupart, Director of the Meteorological Service of 
the Dominion of Canada, Mr. Curtis J. Lyons, Meteorologist 
to the Government Survey, Honolulu, and of Dr. Mariano 
Barcena, Director of the Central Meteorological Observatory 


Mexico. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The principal storm of the month was the hurricane that 
moved slowly northward from the West Indies on the 9th to 
the coast of New England on the 15th, but which was not felt 
severely at any interior land stations. Another interesting 
storm passed from the west Gulf States on October 25, rap- 
The storm that 
passed from Kansas, October 28, to Lake Superior, October 
31, was the only one that brought high winds to the Lake Re- 
gion. In general the month was rather above the average as 
to pleasant autumn weather. The temperature was decidedly 
below the average from the Rocky Mountains to the Atlantic 


.29.91; Los Angeles, 29.92; Red Bluff and Prince Albert, 
29.93; San Diego, 29.94. 


_ As compared with the normal for October, the mean pressure 


was in excess over all the Canadian Provinces and the lower 
Lake Region. It was deficient in the Pacific Coast States. 

_ The greatest excesses were: St. Johns, N. F., 0.18; Qu’Ap- 
pelle, 0.10; Minnedosa, 0.09; Bismarck, 0.08; Father Point 
and Sydney, 0.07; Halifax, Chatham, and Williston, 0.06. 
The greatest deficits were: Roseburg, 0.09; Block Island, 
‘Yuma, and Red Bluff, 0.08; Fresno and Vicksburg, 0.07; 
Nantucket, Atlanta, and Los Angeles, 0.06. 

| As compared with the preceding month of September, the 
_pressures reduced to sea level show a rise at all stations ex- 


roast, althongh there were a few days on which high maxi cept the coast of Washington, and the coast of New England 


mum temperatures occurred in the immediate Mississippi 
and Missouri valleys. 
South Atlantic and east Gulf States,and lower Lake Region, 
but above the average in the west Gulf States. The snowfall 
on the northern Slope and middle Plateau regions was above 
the normal for the month. 


ATMOSPHERIC PRESSURE. 
{In inches and hundredths. 

The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity, and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarson Chart IV. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressures during the current month were high 
in the Middle Atlantic States, Manitoba, and the Dakotas. 
Pressures were low in the Pacific Coast States. 

The highest pressures were: Lander, 30.13; Parkersburg 
and Lynchburg, 30.11; Cincinnati, Pittsburg, Knoxville, and 
Cheyenne, 30,10. The lowest were: Yuma, 29.883; Fresno, 


Rainfall was below the normal in the) 


and the Canadian Provinces. 

The greatest rises were: Minnedosa, 0.12; Idaho Falls, 
1.11; Winnipeg and Winnemucca, 0.10; White River, Qu’Ap- 
pelle, Lander and El Paso, 0.09. The greatest falls were: 
St. Johns, N. F., 0.10; Bermuda, 0.07; Yarmouth, 0.06; Hali- 


fax, 0.05. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


During the month the paths of ten high and nine low 
areas were sufficiently well marked to be traced upon Charts 
II and I at the end of this Review. From p. m. of the 3d to 
a.m.of the 10th there was a subpermanent low area in west- 
ern Arizona. The path of low No. IX could be followed for 
only twenty-four hours, and for this reason no data have been 
‘inserted for it. The principal characteristics of the move- 
ments of these highs and lows will be found in the table ac- 
companying, anda few of the more important details are 
here given. 


HIGHS. 
There has been a rather remarkable tendency for highs to 
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disa in the central portion of the country between the 
Rockies and the Mississippi Valley. Highs III, IV, V, IX, 
and X are in this category. Nos. I, II, VI, VII, and VIII 
reached the Atlantic. Highs II, IV, VIII, and X came from 
the Pacific Coast; III, VII, and [IX from north of Montana, 
and I, V, and VI began in the central portion of the country. 
The general motion of the highs that crossed the country has 
been along the latitude of 35°, the temperature departures 
have been, in general, below the normal. This would seem 
to indicate that a tendency to higher temperature from south- 
erly winds has been more than overcome by a radiation to 
clear skies. 


LOWS. 


Most of the storms of the month have been first seen to 
the north of Montana. Their paths have been along north- 
erly latitudes, and they have disappeared in the Lake Region 
or else in the Gulf of St. Lawrence. The West India hurri- 
cane of October 9th to 17th was IV on Chart I. Its ocean 
path has been map by the Hydrographic Office. From 
the 13th to 16th this storm remained almost stationary off 
the middie Atlantic Coast. The highest winds were reported 
as follows: Cape Henry, 60 miles, p. m. of 10th and 11th. 
Block Island, 68, p. m., 11th; 73, a.m., 12th; 80, p. m., 12th. 
Boston, 52, p. m., 12th. 

At 8 p. m. of 28th a storm was central off the north Paci- 
fic Coast and this marked a break in the rather uniform dry 
weather which had prevailed previously. During the preced- 
ing twenty-eight days rain (mostly light and sporadic) had 
occurred on only six days. During the nineteen days follow- 
ing, up to November 16, rain (oftentimes very heavy) fell on 
all but two of the days. The remarks by ‘Mr. B. S. Pague, 
the official at Portland, Oreg., relative to this occurrence, are 
published on a later page of this Review. 


Movements of centers of areas of high and low pressure. 


A 
First observed. Last observed. Path. 
High areas. ° ° ° © | Miles. |Days.| Miles. Miles. 
ese lla-m.| 45 9 | S,p.m.| 51 68 1,180) 4.5 251 10.5 
2,a.m 42; 1235 49 63 4,220) 11.0 
p.m. | 5! 118 | ll,a.m. | 49 89 1,880/ 2.5 753 | 31.4 
ll,a.m. | 41/| 126/ M.a.m.| 9% 1,89 3.0 630 
14, a.m 43 111 | 17,a.m. 51 1065 910 3.0 304 «(12.7 
WE 17,a.m 2ia.m.| 4 58 62,820) 4.0 705 | 20.4 
19%,a.m.| 533) 109 B,a.m.| 38 72) 2,540) 4.0 626 | 26.1 
2, p. m. 127 | 27,a.m. 39 4,640 6.5 714| 2.8 
2.a-m.| 533 106/ 2.p.m./ 51) 100 660 2.5 264 11.0 
37 3i,p.m./| 102; 1,84) 3.0 613 | 25.5 
Shans 22,580 44.0| 5,244 
Mean of 10 
Mean of 4 
512 21.3 
Low areas. 
cose 2.a.m.| 116) 47 87 | 2,060 3.0 2.6 
5,p.m.| 38 91) &p.m.| 1,600, 3.0 5638 | 23.5 
cco ~-| | 113 ,a.m./| 3 8 | 1,90 4.0 498 | W.7 
77 | 51 2,900 8.0 363 | 15.1 
, 18,p-m.| 54) 107/| 15,p.m.| 4 7% 1,400) 2.0 732 «30.5 
17,p.m.| 117 | 2,a-m.| 51 66 | 2,830) 4.5 629 | 26.2 
WEEE Ra.m.| 47 9 | B,a.m.| 1,550) 3.0 516) 2.1 
Be M,a.m.| 120/ 31,p.m.| 4 87 | 2,980)| 5.5 541 | 22.5 
18,060 | 35.0) 4,832 
Mean of 9 
bess S37 | 24.4 
Mean of 


TEMPERATURE OF THE AIR. 
(In degrees Fahrenheit.) 
The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 


the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes sintnded to Table IT. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: Key West, 79.8; Ju- 
piter, 76.0; Yuma, 75.5; Tampa, 73.2; Port Eads, 72.9; Gal- 
veston, 71.4; Corpus Christi, 70.8. The lowest temperatures 
were: Moorhead, 41.1; Williston, 41.2; Duluth, 41.8; Sault 
Ste Marie, 41.9; Bismarck, 42.0. Among the Canadian sta- 
tions the highest were: Sydney and Halifax, 49.2; Yarmouth, 
48.6; St. Johns, N. F., 48.2; Charlottetown, 48.0. The lowest 
were: White River, 31.6; Minnedosa, 34.5; Prince Albert, 
34.6; Qu’ Appelle, 34.8; Winnipeg, 35.0. 

As compared with the normal for October the mean tempera- 
ture for the current month was in excess at most of the 
Rocky Mountain and Pacific Coast stations and also the 
Canadian Maritime Provinces. It was deficient throughout 
the intermediate country. The greatest excesses were: Red 
Bluff, 4.2; Salt Lake City, Sidney, and Halifax, 3.2; Winne- 
mucca, 3.1; Yuma, 3.0. The greatest deficits were: Detroit 
and Pittsburg, 4.7; Sioux City, 4.6; White River, 4.4; Kitty- 
hawk, 4.2; New York and Cleveland, 4.1. 

Considered by districts the mean temperatures of the cur- 
rent month show departures from the normal as given in Table 
I. The greatest positive oe were: Middle Plateau, 
2.4; northern Plateau, 1.4. Th 
were: Middle Atlantic, 3.0; lower Lake, 3.5. 

The years of highest and lowest mean temperatures for October 
are shown in Table I of the Review for October, 1894. The 
mean temperature for the current month was not the highest 
on record at any regular station of the Weather Bureau. It 
was the lowest on record only at Sioux City, 47.1. 

The maximum and minimum temperatures of the current 
month are givenin Table I. The highest maxima were: 102, 
Yuma (18th); 98, San Luis Obispo (2d) and Pheenix (6th); 
94, Fresno (2d) and Red Bluff (5th); 92, Palestine (3d). 
The lowest maxima were: 59, Eastport (16th); 60, Tatoosh 
Island (frequently); 64, Northfield (30th); 65, Alpena 
(30th), Sault Ste. Marie and Marquette (4th); 66, Port 
Angeles (17th). The highest minima were: 71, Key West 
(16th); 58, Jupiter (16th), Port Eads (frequently), Galves- 
ton (8th); 56, Tampa (16th) and Corpus Christi (25th). The 
lowest minima were: 10, Williston (22) and Lander (29th); 
13, Bismarck (20th) and Huron (22d); 15, Moorhead (21st); 
16, Miles City (29th); 17, Havre (26th); 18, Pierre (20th); 
19, Duluth (24th) and Idaho Falls (10th). 

The years of highest maximum and lowest minimum tempera- 
twres are given in the last four columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: New Orleans, 
Little Rock, and Topeka, 91; Miles City, 86; Port Angeles, 
66. The minimum temperatures were not the lowest on rec- 
ord at any station of the Weather Bureau. 

The greatest daily range of temperature and the data for com- 


e greatest negative departures - 


| 
| | 
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puting the extreme and mean monthly ranges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: St. Luis 
Obispo, 52; Carson City, 50; Pierre, 49; Winnemucca and 
North Platte, 48; Idaho Falls, Miles City, and Huron, 47. 
The smallest values were: Key West, 10; Block Island and 
Tatoosh Island, 14; Woods Hole, 15; Nantucket, 17; East- 
port and Jupiter, 19; Galveston, San Diego, and Astoria, 20. 

Among the extreme monthly ranges the largest were: Wil- 
liston, 72; Pierre, 71; Miles City, 70; Lander and Huron, 
69; Havre, 68. The smallest values were: Key West, 17; 
Tatoosh Island, 18; Astoria, 25; Hatteras, 26; Corpus 
Christi, San Diego, and Fort Canby, 27. 

The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column for compari- 
son with the departures of current conditions of vegetation 
from the normal condition. 


Accumulated 


Accumulated | 
departures. | departures. 
A | A 
ver- ver- 
Total. age. | Total. age. 
° ° ° ° 
Middle Atlantic...... .... 1.7 0.2 || New eee —1.7! —0.2 
South Atlantic........... 9.8 1.0 | Florida Peninsula........ —11.6| — 1.2 
Mast 2.2 0.2 
West Gulf ......--.-ceeeeee 11.6 1.2 
Ohio Valley and Tenn..... 8.5 0.8 
Lower Lake.. 6.0 0.6 
Upper Lake .............+- +18.4 1.8 
North Dakota ...........+. 3.1 0.3 
Upper Mississippi ...... 17.0 1.7 
Missouri Valley ........... 16.5 1.6 
Northern Slope ........... 6.4 0.6 
Middle Slope.............. 22.8 2.3 
Abilene (southern Slope).) +22.8 2.3 
Southern Plateau ......... 7-1 0.7 
Middle Plateau ........... 3.2 0.3 
Northern Plateau......... 16.7 1.7 
North Pacific............ . 2.2 0.2 
Middle Pacific............. 1.2 
South Pacific.............. 3.8 | 0.4 


MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a specia] surface of water 
on muslin at any moment determines the temperature of 
the wet-bulb thermometer; an evaporometer may be so 
constructed as to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effects of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
humidity of the air during any given interval of time may be 
deduced. 

Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be intercomparable at 
temperatures above and below freezing, and they may be re- 
placed by computations based on the wet-bulb temperatures. 


The absolute amount of evaporation from natural surfaces | 1° 


not protected from wind, rain, sunshine, and radiation, are 
being made at a few experimental] stations and will be dis- 
cussed in special contributions. . 

Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
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of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
A satisfactory expression for the relation between atmos- 
pheric conditions and nervous sensations has not yet been ob- 
tained. 
PRECIPITATION. 
[In inches and hundredths.] 

The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heaviest in Nova Scotia, and also from 6 to 8 inches in 
small isolated regions in Louisiana and Texas and on the 
coast of Washington. The larger values at regular stations 
were: Halifax, 15.3; Charlottetown, 10.4; Port Eads, 8.8; 
Sydney, 7.8; Eastport, 7.1; Quebec, 7.0. 

Details as to excessive precipitation are given in Tables 
XII and XIII. 

The years of greatest and least precipitation for October are 
given in the Review for October, 1890. The precipitation 
for the current month was the greatest on record at: San 
Antonio, 6.04; Corpus Christi, 4.12. It was the least on 
record only at: Sachiadie, 0.58. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from self-registering gauges 
kept at the regular stations of the Weather Bureau, is not 
now tabulated. 

The current departures from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 
cess in the Canadian Maritime Provinces, the west Gulf and 
southern Plateau stations. It was generally deficient else- 
where. The large excesses were: Halifax, 9.6; Charlotte- 
town, 5.9; Port Eads, 5.4; Pensacola and Sydney, 3.5; Que- 
bec, 3.3. The large deficits were: Key West, 3.3; Jupiter, 
3.2; Alpena, 3.0; Raleigh and Charleston, 2.8; Charlotte, 2.7. 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained 
(precipitation is in excess when the percentage of the normal 
exceeds 100) : 

Above the normal: New England, 105; east Gulf, 151; 
west Gulf, 156; Missouri Valley, 125; middle Slope, 139; 
southern Slope (Abilene), 198; southern Plateau, 232; south 
Pacific, 267. 

Below the normal: Middle Atlantic, 54; south Atlantic, 
60; Florida Peninsula, 53; Ohio Valley and Tennessee, 60; 
lower Lake, 45; upper Lake, 73; North Dakota, 77; upper 
Mississippi, 89; northern Slope, 87; middle Plateau, 51; 
northern Plateau, 63; north Pacific, 82; middle Pacific, 81. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation to its normal value. 


a ‘ j 
° 
| 33 is 
ss =] 

| 8 | 82 

Inches. | Per ct. Inches. | Per ct. 
wer 1.90 106 || New ANd — 2.50 93 
North Dakota............. 1.20 107 || Middle Atlantic.......... — 4.00 RN 
Upper Mississippi ......... 1.40 105 || South Atlantic ........... —11.40 76 
Missouri Valley........... 0.70 102 | Florida Peninsula ....... — 4.60 90 
Northern Slope ........... 0.60| 104 || East — 6.70 
Southern Plateau. ....... 1.50 121 || West Gulf ..........++-++- — 8.10 78 
Middle Plateau ........... 2.70 129 || Ohio Valley and Tenn....| — 3.30 o2 

Pacific .........++. @ Slope. 1. 

’ Abilene (southern Slope).| — 3.40 85 
Northern Plateau........ — 1.00 m 
South Pacific............- — 1.9 85 


| 
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SNOWFALL. 


The total monthly snowfall at each station is given in 
Table Il; its geographical distribution is shown on Chart V. 
This chart also shows the isotherm of minimum 32° and 
of minimum 40° for the air within the ordinary instrument 
shelter. The former isotherm is an approximate limit to 

yssible snow, while the latter is an approximate southern 
limit to the regions that report frost on exposed localities. 

The depth of snow on the ground at the end of the month is 
given in detail in Table II, and for the winter months is also 
shown on Chart VI. The condition of the snow on the 
ground and of the ice in the rivers on Monday of each week, 
is also shown on the weekly charts of the Climate and Crop 
Service, published by the Weather Bureau during December 
to March, inclusive. 

Snowfalls of from 12 to 20 inches were reported for 
October in southwestern Nebraska, Colorado, and northern 
New Mexico; 6 to 12 inches in North and South Dakota; 6 to 
14 inches in northern Michigan, and light snows or “ traces ” 
in New England, New York, Pennsylvania, Ohio, West Vir- 
ginia, Indiana, [llinois, Wisconsin, Minnesota, Iowa, and 
Kansas, as also in the middle and northern Rocky Mountain 
Plateau Region. 

HAIL. 

The following are the dates on which hail fell in the 
respective States: 

Arizona, 1, 2, 11, 12,27. Arkansas, 20, 22. Colorado, 7, 8, 
9. Illinois, 16, 18, 19,29. Indiana, 17,19. Iowa, 9, 28, 29. 
Kansas, 28. Louisiana, 20,21. Minnesota, 8,16. Missouri, 
28. Nevada,27. New Hampshire,8. New Mexico, 4, 6, 7, 9, 
12, 13, 21,28. North Dakota, 27. Oklahoma, 27. Oregon, 31. 
Tennessee, 12. Texas, 19,21,28. Utah,27,28. Washington, 
31. 

SLEET. 


The following are the dates on which sleet fell in the re- 
spective States : 

Colorado, 29. Illinois, 17, 19. Indiana, 18._ Iowa, 17, 30. 
Kansas, 23. Massachusetts, 17. Michigan, 6 to 9, 17, 18, 19, 
23, 24. Minnesota, 30,31. Montana,9,27. Nebraska, 5, 28, 
29, 30. New Mexico, 27. New York, 7, 18, 19,21,22. North 
Dakota, 17, 26,27. Pennsylvania, 18. South Dakota, 17, 28 
to 31. Utah, 27, 28. Washington, 31. West Virginia, 17. 
Wisconsin, 16, 18, 19, 31. 

WIND. 

The prevailing winds for October, 1896, viz, those that 
were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. 


HIGH WINDS. 


Maxin.um wind velocities of 50 miles or more per hour 
were reported during this month at regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes; extreme velocities are gusts of shorter du- 
ration, and are not given in n this table): 


8 
| 
Mites Miles 
Island, R. I. 11 72 ne. | Fort Canhy, Wash..... 29 60 8. 
ever 12 78 | ne. | 66 | 8. 
De 13 68 | ne. | Hatteras, N.C. 11 67 n. 
Do.... ne. | Kitt rhawk, N. C.. 10 60 | ne. 
Boston, Mass ........... 11 72 | ne. 
Chicago, 29) s. De 2 nw. 
Dx 30 51 | sw | Nantucket, Mass ...... 11| ne. 
Duluth, an 30 55 | ne. 12 ne. 
Eastport, Me ........... Island, Wash. Bis. 
El Paso, Tex............ 13 | nw. | Winnemucca, Ney. 31 | sw. 
Fort Canby, Wash...... | | s. 


The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 20 regular stations 
of the Weather Bureau by its photographic, and at 25 by its 
thermal effects. At one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 
but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table XI. 


COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observer’s personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky; the average excess for October, 1896, is 7 per cent 
for photographic and 5 per cent for thermometric records. 

The details are shown in the following table, in which the 
stations are arranged according to the greatest possible dura- 
tion of sunshine, and not according to the observed duration 
as heretofore. 


| 
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Difference between instrumental and personal observations of sunshine. 


& a Instrumental record 
of sunshine. 
se 
22 s 
Stations. .| 22 
n $= oO > 
= te v 5 
Hrs. \% $ 
P.| 855.9) 52] S87 | + 5 
New Orleans, T.| 854.9) 87 +2 
P.| 352.8| 58] 68 | +5 |.....|..... 
Vicksburg, Miss 352-8 | 58 |..... 61| +83 
Ammotes, Cal P.| 350.9/ 68) 77 | +9 
NN. cess cove = $50.9 57 |..... 65 8 
APE T.| 350.1] 49|..... 69 20 
Dodge City, P.| 347.8) 64) +8 |.....]...... 
San Francisco, Cal......... T. | 69 3 
Cincinnati, Ohi0 T.| 846.0 | G2 +9 
Kansas City, Mo...... P.| 346.0) 74| +5 
Washington, P 346.0) 54) 57) +38 
Denver, Colo....... a P.| 344.9] 59| 70 +11).....]...... 
Philadelphia, T.| 344.9/| 389 /|.....|. --| 4| +8 
DHOVENNES, WYO P.| 843.9) 55 | 78 | +28 |...../...... 
base P.| 343.9) 46) 45 | — 
Salt Lake City, P 343.9 64) 76 
Michi. T $42.5 | BB 61 
Dubuque, Lowat..... TT.) | GB 5; —2 
Vt P.| 840.5 | 26 | 36 | +10 |.....|..0... 
T.| 340.5 | 2 /|.....|. - 8] +8 
MO. P.| 3890.8; 2 | 35 | + 7 
Portland, Oreg.* ........ { P.| 57| 66 
case P.| 336.7) 60 | 50) — 1 |.....)...... 


~ The personal estimate is 36 for 31 days, but the instrumental record is for 27 days, 
for which the total possible was 301.8. 
personal estimate is 56 for 31 oars, but the instrumental record is for 26 


+The 
days, for which the total possible was 284. 
ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—The dates on which reports of thunder- 
storms for the whole country were most numerous were: 
27th, 44; 28th, 114; 29th, 83. 


Thunderstorm reports were most numerous in: Iowa and 
Missouri, 43; Louisiana, 46; Texas, 49. 

Thunderstorms were most frequent in: Louisiana and Mis- 
sissippi, 10 days: Arizona, 11; Missouri, 13; New Mexico, 
17; Texas, 15. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 16th to the 24th, inclusive. On the remaining 
twenty-two days of this month 101 reports were received, or 
an averageof about 5 per day. Thedates on which the num- 
ber of reports especially exceeded this average were: 8th, 
12; 9th, 20; 10th, 27; 11th, 9; 12th, 10. 

Auroras were reported most frequently in: Illinois, Maine, 
New Hampshire, and North Dakota, 5 days; Massachusetts, 
7; Montana, 6. 

The number of reports was a large percentage of the num- 
ber of observers in: Maine, 100; Montana, 32; New Hamp- 
shire, 48; North Dakota, 36 per cent. 


CANADIAN REPORTS. 


Thunderstorms were reported as follows: Grand Manan, 
18th; Parry Sound, 29th; Swift Current, 5th; Banff, 2d. 

Auroras were reported as follows: Sydney, 9th; Halifax, 
9th; Grand Manan, 10th; Yarmouth, 9th; St. Andrews, 10th; 
Charlottetown, 12th; Father Point, 4th, 11th, 12th; Quebec, 
9th to 12th; Port Arthur, lst; Winnipeg, 8th, 10th, 12th to 
15th, 29th; Minnedosa, 9th, 10th, 11th, 15th; Qu’Appelle, 
13th, 14th, 15th; Medicine Hat, 8th, 9th, 12th, 18th, 29th; 
Calgary, 12th 13th, 15th; Prince Albert, 12th; Battleford, 
11th, 12th. 


INLAND NAVIGATION. 


The extreme and average stages of water in the rivers for 
the current month are given in Table VIII. At no station, 
with a single exception, has the river approached the danger 
line. With the exception of the Ohio and Potomac there has 
been little range in the heights of rivers; these have remained 
steadily at a low stage. At the end of the previous month 
the Monongahela and other rivers of West Virginia were 
moderately full, and these waters caused a rise in the Ohio 
during the early part of October, the crest being reached at 
Cincinnati on the 6th afd at Cairo on the 12th. The follow- 
ing rise in the Mississippi below Cairo was slight. The rises 
were 14.9 feet at Cincinnati, 7.9 at Cairo, and 5.3 at Memphis. 

The breaking of a dam on the Shenandoah River caused a 
flood wave to descend this riverand the Potomac. The water 
at Harpers Ferry, W. Va., reached a stage of 31 feet or 17 
feet above the danger line. The wave was of short length and 
rapidly flattened as it descended, so that at Washington, D. C., 
the danger line was not reached. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective services. 

Snowfall and rainfall are expressed in inches. 

Alabama.—The mean temperature was 63.2°, or 1.6° below normal; 
the highest was 98°, at Mount Willing on the 4th, and the lowest, 26°, 
at Oneonto on the 19th. The average precipitation was 2.27, or 0.20 
below normal; the greatest nionthly amount, 5.95, occurred at Alco 
and the least, 0.90, at Rock Mills. The drought over the central anc 
northern portions of the State, which began during the second decade 
of July, and which was only partially relieved by showers during the 


latter part of September and early part of October, was effectually 
broken by very general rains during the third decade. All field — 
were practically gathered before this rainy season, which was badly 
needed to furnish water for stock, and which started up many cotton 

ins and mills which had for some time been idle on account of scare- 
ity of water. There were no severe storms in this section during the 
month, which as a whole was a favorable one for the farmers, who 
have been able to do some fall plowing and seeding. 

Arizona.—The mean temperature was 66,2°, or 1.1° above normal; the 
highest was 117°, at Parker on the 3d, and the lowest, 27°, at Fort 
Apache on the 3lst. The average precipitation was 3.02, or 2.33 above 
normal; the greatest monthly amount, 8,80, occurred at Benson; no 
rain fell at Texas Hill. 
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Arkaneas.-— rt delayed. 

California.—The mean temperature was 62.7°, or 1.6° above normal; 
the highest was 112°, at Voleano Springs on the 6th, and the lowest, 
5°, at ie on the 28th. The average precipitation was 1.31, or 0.09 
above normal; the greatest monthly amount, 5.02, occurred at Clare- 
mont, while none fell at Indio and Volcano Springs. 

Colorado.—The mean temperature was 46.0°, or 0.5° below normal; 
the highest was 89°, at Crook and Lamar on the Ist, and the lowest, 7°, 
at Gunnison on the 30th. The average precipitation was 0.94, or 0.06 
above normal; the test. monthly amount, 3.80, occurred at Santa 
Clara, and the least, “‘trace,”’ at Garnett, Gunnison, and Saguache. 

Florida.—The mean temperature was 72.4°, or 1.7° below normal; the 
highest was 94°, at Lake Butler on the 22d, and the lowest, 40°, at 
Emerson on the 16th and Milton on the 19h. The average precipi- 
tation was 3.11, or 1.22 below normal; the greatest monthly amount, 
7.75, occurred at Milton, and the least, 0.76, at Brookville. 

Georgia.—The mean temperature was 64.0°, or about 1.0° below nor- 
mal; the highest was 90°, at Brag on the 7th, and the lowest, 28°, at 
Clayton on the 19th. The average precipitation was 1.49, or 1.24 below 
normal; the test monthly amount, 3.36, occurred at Dahlonega, and 
the least, 0.50, at Hephzibah. 

Idaho.—The mean temperature was 47.8°; the highest was 96°, at 
Payette on the Ist, and the lowest, 8°, at Chesterfield on the 6th. The 
average precipitation was 0.72; the greatest monthly amount, 1.74, oc- 
curred at Ola, while none fell at Minedoka and Rexbury. 

Lilinois.—The mean temperature was 50.8°, or 2.7° below normal; the 
highest was 87°, at Golconda on the l4th, and the lowest, 17°, at Lanark 
on the 2ist. The average precipitation was 1.24, or 1.60 below normal; 
the greatest monthly amount, 2.80, occurred at Greenville, and the 
least, 0.05, at Streator. 

Indiana.—The mean temperature was 50.7°; the highest was 86°, at 
Mount Vernon on the 29th, and the lowest, 20°, at Cambridge City on 
the 19th. The average precipitation was 1.15; the greatest monthly 
en 2.71, oceu at wardsville, and the least, “‘trace,’’ at 

ord. 

Jowa.—The mean temperature was 47.9°, or 1.6° below normal; the 
highest was 88°, at Malvern on the Ist, and the lowest, 12°, at Dows on 
the 20th, Elkader and Fayette on the 2Ist, Mason City on the 22d and 
23d, and Spencer on the 24th. The average precipitation was 3.13, or 
0.28 above normal; the es monthly amount, 5.05, occurred at 
Knoxville, and the least, 1.51, at Fort Madison. 

Kansas.—The mean temperature was 54.2°, or 1.5° below normal; the 
highest was 95°, at Hutchinson on the Ist, and the lowest, 17°, at Colb 
on the llth. The average precipitation was 2.79, or 1.04 above normal; 
the greatest monthly amount, 5.62, occurred at Halstead, and the least, 
0.60, at Lakin. 

fentucky.—The mean temperature was 55.8°, or 0.2° below normal; 
the highest was 90°, at Ashland on the 30th, and the lowest, 25°, at 
Eubanks on the 25th. The average precipitation was 1.71, or 6.30 
below normal; the greatest monthly amount, 3.50, occurred at Fords 
Ferry, and the least, 0.37, at Alpha. The weather was generally ex- 
cellent for fall plowing, though a little dry in places. Winter wheat is 
reported to be growing very nicely. 

Louisiana.—The mean temperature was 67.3°, or 1.0° above normal; 
the highest was 97°, at Maurepas on the 3d, and the lowest, 30°, at 
Amite on the 17th. The average precipitation was 5.34, or 2.82 above 
normal; the greatest monthly amount, 8.79, occurred at Port Eads, and 
the least, 1.16, at Cameron. Favorable weather for harvesting the 
crop continued to the 20th of the month, after which there was a 
retardation due to frequent rains. The heavy rainfalls in some locali- 
ties caused considerable damage to cotton, making the bolls rot badly. 
There was, however, but little cotton in the fields at that time, and the 
damage was confined to the little late or top crop, which it was hoped 
would escape a killing frost. The rains benefited all vegetation, pas- 
tures, gardens, sweet potatoes, and turnips, and also favored the fall 
planted cane. Sugar grinding began at some plantations during the 
middle of the month, and continues throughout the belt at the close 
of the month, with generally good yields, the tonnage being fair and 
py La geoemy of saccharine matter rather larger than usual at this time 
of the year. 

Maryland.—The mean temperature was 52.6°, or 2.0° below normal; 
the highest was 85°, at Charlotte Hall school on the 3lst, and the 
lowest, 16°, at Deer Park on the 26th. The average precipitation was 
1.69, or 1.32 below normal; the greatest monthly amount, 5.19, occurred 
at Millsboro, and the least, 0.30, at Distributing Reservoir. 

Michigan.—The mean temperature was 44.9°, or 1.6° below normal; 

‘the highest was 79°, at Vandalia on the 28th, and the lowest, 11°, at 
Iron River on the 18th. The average precipitation was 1.50, or 0.92 
below normal; the greatest monthly amount, 4.69, occurred at Wet- 
more, and the least, 0.27, at Stanton. 

Minnesota.—Report delayed. 

Mississippi.—The mean temperature was 64.2°, or 1.0° below normal; 
the highest was 92°, at Leakesville, Hazlehurst, and Pearlington on 
the 3d, and the lowest, 31°, at Batesville on the 18th. The a 
precipitation was 3.74, or 0.92 above normal; the greatest monthly 
amount, 7.90, oceurred at Hazlehurst, and the least, 0.27, at Hernando. 

Missouri.—The mean temperature was 53.9°, or 1.6° below normal; the 


highest was 90°, at Pickering on the Ist, and the lowest, 19°, at Elmira 
on the 24th. The average precipitation was 2.52, or 0.05 below normal; 
the greatest monthly amount, 4.51, at Irena, and the least, 1.20, at St. 
Louis and Sikeston. In most sections the month was unusually favora- 
ble for fall work on the farm, and also for the growth of winter wheat, 
which is reported as looking fine. 

Montana.—The mean temperature was 46.0°, or 4.0° above normal; 
the highest was 86°, at Fort Keogh and Miles City on the 2d, and at 
Glendive on the 4th; the lowest was 5°, at Wibaux on the 20th. The 
average precipitation was 0.50, or 0.36 below normal; the greatest 
monthly amount, 1.50, occurred at Choteau, and the least, “trace,”’ at 
Martinsdale. 

N .—The mean temperature was 47.9°, or 2.2° below normal; 
the highest was 91°, at Auburn on the Ist, and the lowest, 12°, at Ken- 
nedy on the 10th, and at Whitman on the llth. The average precipi- 
tation was 1.83, or 0.35 above normal; the greatest monthly amount 
— occurred at Nebraska City, and the least, 0.20, at Kimball and 

neca. 

Nevada.—The mean temperature was 50.4°, or 1.0° above normal; the 
highest was 94°, at Sunnyside on the Ist, and the lowest, 11°, at Stofiel 
on the 24th. The average a was 0.24, or 0.16 below normal; 
the greatest monthly amount, 1.02, occurred at Ruby Valley, while none 
fell at several stations. 

New England.—The mean temperature was 46.6°; the highest was 
78°, at Middletown, Conn., on the 31st, and the lowest, 12°, at Flagstaff, 
Me., on the 20th. The average precipitation was 3.58; the greatest 
monthly amount, 6.02, at Hyannis, Mass., and the least, 2.00, 
at Fairfield, Me. 

New J. .—The mean temperature was 51.5°, or 2.9° below normal; 
the highest was 82°, at Barnegat on the 27th and 3lst, and the lowest, 
21°, at Boonton, Charlotteburg, and Dover on the %th. The avera 
precipitation was 2.24, or 1.17 below normal; the greatest monthly 
amount, 4.58, occurred at Cape May City, and the least, 1.27, at Atlantic 

ty. 

New Mexico.—The mean temperature was considerably below normal; 
the highest was 87°, at Fort Union and Roswell, on the Ist, and the 
lowest, 11°, at La Belle, on the 16th. The average precipitation was 
more than three times the normal amount; the test monthly 
age 7.64, occurred at Shattucks Ranch, and the least, 0.09, at 

aton. 

New York.—The mean temperature was 46.6°, or 2.6° below normal; 
the highest was 79°, at Avon and Perry City on the 29th, and the low- 
est, 17°, at New Lisbon on the 26th. The average precipitation was 2.29, 
or 1.05 below normal; the greatest monthly amount, 6.49, occurred at 
South Canisteo, and the least, 0.58, at Rochester. ‘ 

North Carolina.—The mean temperature was 57.5°, or 1.9° below nor- 
mal; the highest was 85°, at Southport on the Ist, and the lowest, 23°, 
at Flat Rock on the 19th. The average precipitation was 1.90, or 1.65 
below normal; the greatest monthly amount, 5.59, occurred at Kitty- 
hawk, and the least, 0.36, at Roxboro. 

North Dakota.—The mean temperature was 40.2°, or 3.6° below normai; 
the highest was 88°, at Washburn on the 25th, and the lowest, 5°, at 
Dickinson and Washburn on the 20th and at Medora on the 19th. The 
average precipitation was 0.78, or 0.28 below normal; the greatest 
monthly amount, 2.73, occurred at Wild Rice, and the ieast, trace,” 
at Coal Harbor. 

Ohio.—The mean temperature was 49.0°, or 2.3° below normal; the 
highest was 85°, at Canal Dover on the 30th, and the lowest, 17°, at 
Hedges on the 25th. The average precipitation was 1.20, or 1.17 below 
normal; the greatest monthly amount, 3.52, occurred at Fostoria, and 
the least, 0.15, at New Bremen. Farmers made good progress with 
their work. 

Oklahoma.—The mean temperature was 60.0°; the highest was 98°, at 
Anadarko on the 2d, and the lowest, 27°, at Beaver on the 30th. The 
aver precipitation was 2.75; the greatest monthly amount, 6.68, oc- 
curred at Wagoner, and the least, 1.21, at Clifton and Keokuk Falls. 

Oregon.—The mean temperature was 52.4°, or 0.4° above normal; the 
highest was 88°, at Dayville on the Ist, and the lowest, 15°, at Burns 
on the 22d and Silver Lake on the 9th. The average a pe 
was 2.69, or 1.05 below normal; the deficiency was general throughout 
the State, but more marked in the eastern portion; the greatest monthly 
amount, 67.1, occurred at Nehalem; no rain fell at Burns. 

Pennsyloania.—The mean temperature was 48.9°, or 1.4° below normal; 
the highest was 86°, at Warren on the 29th, and the lowest, 18°, at 
Blooming Grove on the 26th. The average precipitation was 3.19, or 
1.41 below normal; the greatest monthly amount, 5.70, occurred at 
Williamsport, and the least, 0.94, at Elwood Junction. 

South Carolina.—The mean temperature was 61.3°, or 1.0° below nor- 
mal; the highest was 91°, at Little Mountain on the 2d, and the lowest, 
28°, at Holland onthe 18th. The average precipitation was 1.41, or 1.69 
below normal; the greatest monthly amount, 2.75, occurred at Spartan- 
burg, and the least, 0.38, at Allendale. The month was generally favor- 
able for gathering autumn crops, but too dry for seeding wheat and 
oats, although much grain was sown. ‘ Germination and growth slow, 
but conditions were more favorable after the 20th. 

Dakota.—The mean temperature was 44.7°, or 2.5° below nor- 
mal; the highest was 89°, at Hotch City and Pierre on the 3d, and the 
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lowest, 6°, at Webster onthe 24th. The average precipitation was 1.87, 
or 0.82 above normal; the greatest monthly amount, 7.45, occurred at 
Tyndall, and the least, “ trace,’’ at Fort Meade and Nowlin. 

Tennessee.—The mean temperature was 57.5°, or about normal; the 
highest was 88°, at Benton on the 8th, and the lowest, 27°, at St. Joseph 
on the 18th, and at Bristol on the 24th. The average precipitation was 
1.54, or about 0.75 below normal; the greatest monthly amount, 3.56, 
occurred at Brownsville, and the least, 0.51, at Rugby. 

Texas.— Report delayed. 


est, 20°, at White Sulphur Springs on the 19th, and at Marlington and . 
Philippi on the 25th. The average precipitation was 2.08, or about 
1.00 below normal; the greatest monthly amount, 4.37, occurred at 
Weston, and the least, 0.45, at Old Fields. 

Wisconsin.—The mean temperature was 44.1°, or about 2.0° below 
normal; the highest was 78°, at Appollonia on the Ist, and the lowest, 
4°, at City Point on the 22d. The most notable feature of the month 
was the almost total lack of precipitation, until the 28th, and the 


/excessive precipitation of the last three days, which brought the 


Utah.—The mean temperature was 51.0°, or mo gut above normal; monthly average nearly to the normal amount for the month. The 


the highest was 94°, at St. George on the 2d, and the lowest, 13°, at 
Giles onthe 27th. The average precipitation was 0.61, or about one- 
half the normal; the greatest monthly amount, 1.53, occurred at Scipio, 
and the least, 0.10, at Mammoth. 

Virginia.—The mean temperature was 54.7°, or 2.7° below normal; 
the highest was 85°, a at several stations on several dates; the 
lowest was 21°, at Stanardsville onthe 19th. The average precipitation 
was 0,95, or 2.22 below normal; the greatest monthly amount, 2.90, oc- 
curred at Birdsnest, and the least, “trace,” at Guinea. 

Washington.—The mean temperature was 50.0°, or 0.2° below normal; 
the highest was 88°, at Centerville on the 18th, and the lowest, 18°, at 

e Tunnel on the 8th. The oo precipitation was 2.59, or 

0.36 below normal; the greatest monthly amount, 7.88, occurred at 
Queets, and the least, 0.03, at Fort Simcoe. 

West Virginta.—The mean temperature was 50.8°, or about 3.0° below 


normal; the highest was 82°, at Morgantown on the 29th, and the low- 


| emend amount, 4.22, occurred at Grantsburg, and the least, 0.12, at 
enasha. 

Wyoming.—The mean temperature was 44.8°, or 1.0° below normal; 
the highest was 89°, at Wheatland on the 5th, and the lov-est, 10°, 
at Fort Laramie on the 24th, Lander on the 29th, and Fort Washakie 
'on the 30th. The average precipitation was 0.50, or 0.26 below normal; 
the greatest monthly amount, 0.87, occurred at Lusk, and the least, 
0.12, at Wheatland. 


DELAYED SEPTEMBER REPORT. 


Arizona.—The mean temperature was 77.6°, or 4.0° above normal; 
the highest was 1.12°, at Parker on the 16th, and the lowest, 35°, at 
Whipple on the 24th. The average precipitation was 1.87, or 0.67 
above normal; the greatest monthly amount, 4.62, occurred at Allaires 
| Ranch, Cochise County, while no rain fell at San Simon in the same 
county. 


SPECIAL CONTRIBUTIONS. 


THE INTERNATIONAL METEOROLOGICAL CONFERENCE 
AT PARIS, SEPTEMBER, 1896. 
By A. Lawrence Rorcu (dated Nov. 14, 1896). 


This Conference, which was held in Paris between the 17th 
and 23d of September, 1896, was similar in character to that 
which met in 1891 at Munich, that is, it was composed of in- 
vited representatives from the principal meteorological ser- 
vices and observatories of the world. The following gentle- 
men attended the meeting: MM. Angot, Paris; Anguiano, 
Mexico; Baillaud, Toulouse; von Bezold, Prussia; Biese, 
Finland; Billwiller, Switzerland; Ellis, Greenwich; Erk, 
Bavaria; Fines, Perpignan; Hepites, Roumania; Hergesell, 
Alsace-Lorraine; Hildebrandsson, Sweden; Jaubert, Paris; 
Kesslitz, Pola; Konkoly, Hungary; Lancaster, Belgium; 
Mascart, France; Mohn, Norway; Moureaux, Pare Saint 
Maur; Neumayer, Germany; Paulsen, Denmark; Riggen- 
bach, Bale; van Rijckevorsel, Netherlands; Rotch, Harvard 
and Blue Hill observatories; Rykatcheff, Russia; Scott, 
Great Britain; Schmidt, Stuttgart; Snellen, Netherlands; 
Stupart, Canada; Symons, London; Tacchini, Italy; Teis- 
serenc de Bort, Paris; Thévenet, Algeria; Watzoff, Bulgaria; 
Wragge, Queensland, Australia. The following guests were 
admitted to the meeting as specialists: MM. Dufour, 
Lausanne; Page, United States Hydrographic Office, Wash- 
ington; Tolnay, Budapest; Riicker, London; Becquerel, 
Fron, Chauveau, Mathias, and de Fonvielle, Paris. 

Officers of the meeting were chosen as follows: Presi- 
dent, M. Mascart; Vice Presidents, MM. von Bezold and 
Tacchini; Secretaries, MM. Scott, Erk, and Angot. The lan- 
guage of the Conference was French, but communications 
in German and English were allowed. Mr. Scott, Secretary 
of the Permanent International Committee, read a report 
of the work which had been done since its meeting at 
Upsala. The provisional programme of questions proposed 
for the meeting was then taken up and subcommittees 
were appointed to consider the questions relating to inter- 
national telegraphy, instruments and methods of observa- 
tion, cloud observations, terrestrial magnetism and atmos- 
pheric electricity, and to report to the Conference. It was 
the opinion of the Conference that decisions of former meet- 
ings should not be reconsidered, and that there should be no 
interference with government work. Several questions were 


excluded as beyond the province of the Conference; others 
were referred to future meetings, among them being the prop- 
osition of Prof. Bigelow to adopt the solar magnetic period, 
and the question left over from the Munich Conference as to 
the best methods of extending observations and meteorolog- 
ical publications in the interest of agriculture. No report on 
this subject had been received from the committee appointed 
at Munich, but the Chief of the United States Weather Bu- 
reau sent for distribution specimens of the agricultural bul- 
letins and weather predictions issued in different sections of 
the United States. J 

In this account of the proceedings the questions which 
were not definitely acted upon are not mentioned. 

Mr. Symons’ proposition of double stations, left over from 
the Munich Conference, was finally settled thus: 


It is desirable that at one station, at least, in each country, there 
should be used simultaneously with the ordinary thermometer shelter, 
such other arrangements as the Stevenson screen and the French 
screen, and at least the Assmann aspiration thermometer (large size) 
of the present construction (Fuess, 1896). Comparisons should be con- 
tinued during two years, and if the results can not be published én ez- 
tenso the means and extremes should at least be given for each month. 
It is also considered very important that a uniform model of shelter be 
adopted in each country, and that a complete description with draw- 
ings and dimensions be published, so that it can be reproduced exactly 
anywhere. 


Monthly charts were presented to the Conference by M. 
Paulsen indicating the floating ice in the Atlantic north of 
the sixtieth parallel, and the following resolution was adopted : 

The Conference appreciates the high scientific value of the work un- 
dertaken by M. Paulsen. It expresses the wish that the institutions 
receiving reports from navigators in the northern seas above 60°, 
should send to M. Paulsen the observations which they may collect. 

Mr. Wragge’s proposal to establish stations on Mount Wel- 
lington (4,650 feet) in Tasmania, and on Mount Kosciusko 
(8,000 feet) at the southeast extremity of Australia, and to 
publish hourly observations was approved by the Confer- 
ence. 

The following proposition of Dr. Hann was adopted : 

The directors of the meteorological services of the different countries 


are requested to give in their annals a list of the publications relating 
to meteorology and terrestrial magnetism appearing in their countries. 


M. Hildebrandsson read a note on the necessity of creating 
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stations of observation around the great centers of action in 
the atmosphere, and the Conference, appreciating the high 
scientific value of the observations presented by M. Hilde- 
brandsson, hoped that his desire might be realized. 

M. Billwiller reported to the subcommittee on the propo- 
sition of the central offices at Hamburg and Utrecht relative 
to the acceleration of meteorological telegrams which had 
been submitted to the International Telegraphic Congress at 
Budapest. 

The committee believes that the best means of establishing interna- 
tional relations between the different series would be to constitute a 
system of circular dispatches at a fixed hour between the central 
offices. Nevertheless, on account of the difficulties which this organi- 
zation now presents it is desirable that the data relating to each coun- 
try should be centralized at the various offices in time for the interna- 
tional exchanges to be made at the latest before 11 a.m., Greenwich 
time. 

It was considered of interest to try the “circuit system” 
between neighboring countries, but it was not thought de- 
sirable to change the form of the dispatches or to fix the 
hours of observation in the various countries. The wish was 
expressed that the arrival of these dispatches at Paris be 
accelerated, particularly those from the Iberian Peninsula, 
which, although of great importance in certain situations, 
always arrive too late to be utilized. As regards the publica- 
tion, the committee believed that the study of meteorological 
phenomena over a large territory requires the knowledge of 
practically simultaneous observations. The previous recom- 
mendation was recalled, that in each country hourly observa- 
tions should be published by a certain number of principal 
stations, and it was further requested that the services pub- 
lish regularly and with little delay the monthly means of 
observations made at the telegraphic stations. 

M. Snellen read a note to the Conference on the use of 
Olland’s telemeteorograph, which is in operation between 
Utrecht and Vlissingen (Flushing), and the Conference 
thought that its use might improve the forecasts. 

Mr. Rotch’s question as to recording thunderstorms was 
thus answered : 

1. The symbol T is to be added to the international symbols adopted 
by the Vienna Congress, to designate the days on which distant thunder 
has been heard. 


And, in accordance with the Vienna decision: 


2. The symbol ¢ is to be reserved for distant lightning and for diffuse 
lightning (Wetter Leuchten, sheet lightning). 

3. The symbol [4% is to indicate all cases when both lightning and 
thunder have been observed together. 

4. In the summaries the number of days with thunderstorms will be, 
as far as possible, counted separately for each of these three cases. 


As to the registration of the hours of sunshine, submitted 
by the Royal Meteorological Society, it was decided : 

In the a we state of science the duration of visibility should be 
the chief object; the problems of relative intensity ought to be made 
the object of special investigations. For general climatology it is neces- 
.Sary that the instrument should have such an exposure that the horizon 
is entirely visible. The duration of insolation should be referred to 
the apparent daily duration. 

The International Committee was requested to name a 
special commission for the study of solar radiation. 

Regarding the adoption of a standard anemometer and of 
a uniform exposure for anemometers : 

The Conference considers it impossible at present to recommend an 
one instrument as a standard or any uniform mode of exposure for all 
stations. 

The Royal Meteorological Society’s question as to the uni- 
formity of conditions for the measurement of soil tempera- 
tures was recommended for study and presentation to the 
next Conference. 

M. Mohn read a paper on the use of the hypsometer as a 
substitute for the barometer, as a control instrument for the 
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latter knowing the force of gravity, and as a method of de- 
termining the gravity correction by simultaneous observa- 
tions of the hypsometer and of the mercurial barometer. 

M. Billwiller presented a report on the necessity of adopt- 
ing a uniform method of reducing barometer observations to 
sea level in the construction of synoptic charts, which was 
submitted to the directors of meteorological services. 

At the reunion of the subcommittee on clouds, reports were 
presented by the representatives of the different countries, 
showing what was being done in response to the circular of 
the International Committee, asking for participation in the 
international scheme of cloud observation. It appeared that 
measurements with theodolites or photo-theodolites (photo- 
grammeters) were now being made at one or more stations in 
Norway and Sweden, Russia, France, Prussia, United States, 
and Canada, as well as Batavia and at Manila. It is expected 
that such measurements will be instituted in Hungary, at two 
stations in India, and at two stations at Sydney, Australia. 
In addition to these measurements, nephoscopic observations 
of the direction and apparent velocity of clouds are being made 
in Norway and Sweden, Denmark, Russia, France, Belgium, 
Prussia, Pola (Austria), Bucharest (Roumania), Switzerland, 
Hohenheim (Wurtemberg), Strassburg (Alsace-Lorraine), 
Holland and United States. Such a station will also be estab- 
lished at Victoria (British Columbia). The following reso- 
lution was adopted : 

It is desirable that the direct observations of clouds be continued at 
the secondary stations until the close of the year 1897, in order that 
there may be available, in any case, a synoptic series embracing one 
year. It is also desirable that the conttal, offices should continue their 
measurements, when it is possible, until that time. 

The Conference accepted the Cloud Atlas published by 
MM. Hildebrandsson, Riggenbach, and Teisserene de Bort of 
the International Cloud Committee, and the following per- 
sons were afterward appointed by the International Com- 
mittee as a new Cloud Committee: MM. Hildebrandsson, Rig- 
genbach, Rykatcheff, Teisserenc de Bort, Sprung, Mohn, and 
Rotch. 

Probably the most important work done at the Conference 
was in relation to terrestrial magnetism and atmospheric 
electricity. Reports were presented to the subcommittee 
showing the progress of the magnetic survey of Europe. M. 
von Bezold and M. Eschenhagen, of Potsdam, proposed cer- 
tain general principles for the publication of magnetic ob- 
servations, and discussed the distribution of magnetic obser- 
vatories over the globe. They likewise gt ose certain gen- 
eral principles for the construction of magnetic charts in 
each country. Some of these propositions were adopted, 
some were adopted after modification, and others referred to 
a special commission to be nominated by the International 
Committee. Other resolutions were as follows: 

The Conference considers it desirable to take steps to organize, at 
fixed epochs, simultaneous observations of declination and horizontal 
force, especially by photographic methods, more rapid and sensitive 
pon the ordinary recorders. The use of similar instruments is pref- 
erable. 

It is important to develop the study of earth currents. This inves- 
tigation, like that of magnetic phenomena, should only be undertaken 
in the open country, distant from the industrial electric installations. 

The Conference recommends the development of the methods of 
studying atmospheric electricity by self-recording instruments. 


Members of the Conference who are interested in meteoro- 
logical aeronautics proposed the following resolutions which 
were adopted by the general assembly : 


1. The Conference easy ow ne the great importance of aeronautical 
investigations for meteorological science and expresses the desire that 
scientific ascensions should be encouraged and multiplied. 

2. The Conference expresses the wish that scientific ascents, either 


with manned balloons or with pilot balloons, should take place simul- 
taneously at the different stations. 

3. At the present time the Conference can not recommend either 
special methods or particular instruments, but it desires that, so far as 
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possible, identical instruments should be used during the simultaneous 
ascensions of pilot balloons. 

4. The prompt publication of the unreduced observations, especially 
those which are made in simultaneous ascensions, is of capital im- 


rtance. 
5. It is desirable that observations in captive balloons, which are 


not manned, should be systematically made. 

6. On account of the satisfactory results which have been attained at 
Blue Hill with kites carrying registering instruments up to 2,000 meters, 
it is desirable that similar investigations be undertaken elsewhere. 

A provisional aeronautical committee was nominated after- 
wards by the International Committee to further these reso- 
lutions, consisting of MM. Hergesell, Erk, and Assmann, of 
Germany ; Cailletet, de Fonvielle, Hermite, and Jaubert, of 
France; Pormatzoff, of Russia, and Rotch, of the United 
States. 

On the demand of M. Snellen— 

The Conference requests the International Committee to convoke a 
reunion of the directors of those institutions that are interested in 
maritime meteorology, in order to establish uniformity in methods of 
observation and publication, and it desires that a report on this question 
be presented to the next Conference. 

M. Mohn announced that Dr. Nansen had collected be- 
tween latitudes 81° and 86° three entire years of meteoro- 
logical observations made every four hours, and comprising 
also the continuous registration of pressure and temperature, 
as well as magnetic and hydrological observations, etc. M. 
Mohn promised to do his best to reduce and to publish all 
these observations according to the methods adopted by the 
meteorological congresses and conferences. 

It was decided that a new International Committee be con- 
stituted in the same manner and that it have the same func- 
tions as the former one. The former committee was reelected 
with the three vacancies filled as follows: Mr. Ellery, of Mel- 
bourne, was replaced by Mr. Russell,of Sydney ; Mr. Harrington 
by Mr. Moore, the new director of the Weather Bureau; and M. 
Wild by M. Rykatcheff, his successor as director of the 
Russian Meteorological Service. The seventeen members of 
the committee are, therefore: MM. von Bezold, Germany ; 
Billwiller, Switzerland; de Brito-Capello, Portugal; Davis, 
Argentine Republic; Eliot, India; Hann, Austria; Hepites, 
Roumania; Hildebrandsson, Sweden; Mascart, France; 
Mohn, Norway; Moore, United States; Paulsen, Denmark; 
Russell, New South Wales, Australia; Rykatcheff, Russia; 
Scott, Great Britain; Snellen, Netherlands; Tacchini, Italy. 
Authority was given to the committee to fill vacancies in its 
body and to replace its officers at a meeting called for the 
—— It was afterwards announced that M. Mascart had 

»en chosen president, and that Mr. Scott would retain the 
office of secretary to the committee. 

The French edition of the proceedings of the present Con- 
ference, with appendices, containing reports, ete., will be 
printed and distributed as soon as possible. Mr. Scott will 
bring out the English edition, and M. von Bezold the Ger- 
man edition. It was decided thet the interval of five years 
adopted at Munich between it and the present Conference 
should determine the date of the next Conference which, 
accordingly, is to be held in 1901, at a place to be appointed 
by the Permanent International Committee. 


THE INTERNATIONAL, HYDROLOGICAL, CLIMATOLOG- 
ICAL, AND GEOLOGICAL CONGRESS AT CLERMONT- 
FERRAND. 

By A. Lawrence Rorca (dated Nov. 20, 1896). 

The fourth session of the Congress (in accordance with the 
decision of the Congress held at Rome in 1894) was held at 
Clermont-Ferrand, Department of the Puy de Dome, France, 
between September 28 and October 2, 1896. It was attended 
by about 200 persons, of whom much the greater number 
were French physicians. Twelve countries were represented, 


most of them by several delegates. Professor Proust, general 
Revy——2 


inspector of sanitary services, who represented the Minister 
of Public Instruction, was the honorary president. The 
principal officers elected were: Dr. de Rause and Dr. Fredet, 
president and general secretary, respectively, of the com- 
mittee of organization, who were confirmed in these offices 
for the meeting. The honorary vice president was Dr. Ber- 
thenson, of Russia, and the honorary vice presidents were: 
Professor Ludwig, of Austria, Professor Kuborn, of Belgium, 
and Mr. Rotch, of the United States. The presidents of the 
three sections into which the Congress was divided were 
French, and were as follows: Hydrology, Dr. Cazaux; clima- 
tology, Professor Hurion; geology, M. Levy. The latter sec- 
tion was first organized at this meeting. 

Reports upon certain questions proposed by the organiza- 
tion committee served as a basis for subsequent discussions. 
The most important of these reports were: The controlling 
action and specialization of different mineral waters accord- 
ing to their therapeutic action, by Dr. Max. Durand-Fardel ; 
carbonic acid and alkaline bicarbonates in mineral waters 
and their therapeutic action, by Dr. A. Labat; investigation 
of methods to determine the degree of purity and the color 
of the sky and their influence on hygiene, by Prof. A. Hurion ; 
the role of meteorological observations in the study of climate, 
by M. A. Angot; conditions which affect the circulation of 
dusts in the atmosphere and the influence of these dusts on 
health, by M. J. R. Plumandon; the régime of winds in cer- 
tain regions and their influence on the sanitary conditions, 
by Dr. de Valcourt; what is to be understood by high 
climates and what conditions should be fulfilled, with a 
statement of the chief therapeutic indications, by Dr. E. de 
la Harpe; influence of earthquakes on the régime of mineral 
waters, by Prof. P. Girod; the relation of deep artesian wells 
to certain mineral springs, by Prof. L. de Launay. 

The other reports, and the majority of the papers .pre- 
sented, treated of the curative effect of special waters and 
climates, with the relative advantages of different stations, 
and of the development and exploitation of mineral sources. 
Professor Kuborn described the work in Belgium of the medi- 
cal climatological and geological service of the Society of 
Public Medicine and a French climatological association was 
proposed by Dr. Piche, similar to that existing in southwest 
France, which has its central station at the Carlier Observa- 
tiry at Orthez. 

There were several conferences of a more general interest; 
Dr. Labat spoke on the history of hydrology and Professor Ve- 
laine on the geology of the central plateau. The observatory 
on the Puy de Dome (4,800 feet) was the first of the French 
mountain stations for meteorology and was completed about 
1873; the director, Professor Hurion, compared its climate 
with that of Clermont. During the Congress there was an 
exhibition of waters from neighboring thermal stations with 
models and drawings of the surroundings. The thermal es- 
tablishment of Royat was visited, and after the Congress 
closed excursions were made to Vichy, Neris, La Borboule, — 
Mont Dore, and Saint Nectaire. 

At the closing meeting it was voted to hold the next ses- 
sion at Brussels in 1898. The proceedings of the present 
Congress will be published by a commission appointed by 
the committee of organization and will be distributed to the 


members. 


HORIZONTAL ATMOSPHERIC ROLLS. 
By Frank W. Proctor (dated November 6, 1896). 

On two occasions during the winter of 1895-96, the writer 
had the pleasure of observing at Waynesville, Heywood Co., 
N. C. (N.35° 30’, W. 83° 0’), numerous horizontal atmospheric 
rolls which were made visible by clouds floating in the rolls. 
The circumstances were as follows: 

About 7 o’clock a. m., the observer was looking to the south- 
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ward through a window about 10 feet from the eye, up a long, 
wide, flat valley, running northerly and southerly between 
two ranges of the Balsam Mountains. The air current, 
ata height of about 4,000 feet, was from a westerly direc- 
tion, and a continuous procession of small cumuli was 
floating across the field of view, projected upon the window 
nes, which afforded an excellent opportunity for observing 
both the progressive and the proper motion of the clouds. 

It was first noticed that one of the cumuli was fast chang- 
ing in shape, and that its summit was continually falling 
and being replaced by another summit rising from behind. 
As that cloud drifted out of the field of view and others came 
in sight, they were all seen to be —F in the same man- 
ner. Then it was noticed that the entire fronts of the clouds 
were falling and their rear portions rising; next that the 
horizontal, easterly motion of the tops of the clouds across 
the window panes was much more rapid than the vertical 
motions of the fronts and rears, and finally that the lower 
edges were nearly stationary. 

Then it was perceived that all these apparent motions were 
the resultant of | the progressive motion of the clouds, and a 
motion of gyration round an axis. There was not sufficient 
vertical motion of any cloud, as a whole, to be noticeable, 
and it was obvious that the axis was within the cloud, and 
that each cloud substantially filled a cross section of a hori- 
zontal air roll which was “end on” to the observer. The 
gyratory velocity was moderate, and on the first day it was 
several minutes before all the motions mentioned had been 
noticed and correlated in the mind. The period of observa- 
tion lasted about half an hour, and as the progressive motion 
was tolerably brisk (from 15 to 20 miles an hour probably) 
and as several clouds were constantly within the field of view, 
hundreds of them must have been seen. No cloud was ob- 
served that did not have the gyratory motion. 

On going out of doors to ascertain how far the field of rolls 
extended, it was seen that the clouds in the whirls were all to 
leeward of a large, standing, nocturnal cloud, hanging over 
“ Platt’s Balsam,” the summit of which is 6,500 feet above sea 
level, and 3,800 feet above the floor of the valley, and that they 
all evaporated before reaching the high range of mountains on 
the other side of the valley. The clouds observed through 
the window were at least two miles from the standing cloud. 

The coincidence in size of the clouds and the cross sec- 
tions of the rolls seemed at first thought to indicate that the 
whirls were effective in condensing the clouds, but the better 
opinion seemed to be that these rolls, while drifting over the 
Balsam Mountains, tore off from the standing cloud as much 
as they could contain in cross section, and carried it along 
rolling over and over as described. 

Possibly the air rolls themselves were formed at the ridge 
of the “ Balsams,” where the standing cloud was formed. A 
half hour’s observation on the second occasion under identi- 
cal circumstances, as far as could be perceived, verified the 
observations above described. The weather was fair and no 
other clouds were visible. Similar standing clouds at the 
same place, with fragments blown away to leeward, were 
frequently seen afterward, but no revolving clouds were seen 
at any other time. 

’ The similiarity in size, shape, and motion of the clouds 
indicated a succession of parallel, horizontal air rolls of 
tolerably uniform dimensions following one another closely. 
The clouds were all considerably south of the zenith, and 
— could be seen of the longitudinal dimensions of the 
rolls. 


LONG RANGE SEASONAL PREDICTIONS FOR OREGON. 
By B. 8S. Paavus, Local Forecast Official. 


In the Review for March, page 166, we called attention to the 
general prediction of summer weather made by Mr. B. 8S. 
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Pague, Local Forecast Official at Portland, Oreg. We now 
reprint from the Weather Map for 8 a. m. eastern time, or 
5 a. m. Pacific time, October 29, 1896, published at the 
Weather Bureau station at Portland, Oreg., the following 
synopsis and general forecast, indicating the approach of the 
winter season : 


WEATHER SYNOPSIS AND GENERAL FORECASTS. 


The first winter storm of the season has made its appearance, and 
from now until the summer type appears in the spring of 1897, it is 
more probable that rain will fall than that fair weather will prevail. 
In 1895 the first winter type of storms oS Sten on November 12 and 
continued to prevail until June 13, 1896, when the summer type 
appeared. The winter is distinguished from the summer by the move- 
ment of the high and low areas; in the winter type the lows move 
from the north southward along the coast line to Vancouver Island, or 
lower, thence eastward; while the low is moving in this way the high 
pressure areas move from the ocean on the southwest of California to 
about Cape Mendocino, thence eastward to about Great Salt Lake, 
where they remain stationary and gradual! ‘4 dissipate. In the summer 
type the low areas move eastward about the latitude of Sitka and the 
areas of high pressure move northward to about the latitude of Van- 
couver Island, thence eastward; when they reach the summit of the 
Rocky Mountains, northeast of Spokane, then very warm weather pre- 
vails; when the highs are moving along the coast cooler weather pre- 
vails. In winter warmer weather, caused by dynamic heating, pre- 
vails when the highs are central about Great Salt Lake. The areas 
of low pressure follow each other in quick succession, and the more 
rapid their appearance the more frequent the rain. Continuous rain 
is not the idea, but rather the summer or dry season is past, and the 
winter or rainy season is present. . 


NOTES CONCERNING THE WEST INDIA HURRICANE OF 


SEPTEMBER 29-30, 1896. : 
By A. J. Henry, Chief of Division of Records and Meteorological Data (dated 
November 10). 


[CONTINUED FROM THE SEPTEMBER REVIEW. ] 


As stated in the September Review (page 317 of this vol- 
ume), the violence of the storm of the above date was not 
uniform throughout its entire course. There seems to have 
been two distinct periods of unusual violence separated by a 
period during the afternoon of the 29th when the winds ex- 
hibited but little destructive power. 

Evidences of unusually violent winds were observed on 
every hand throughout the storm’s course in the States of 
Florida and Georgia. In the counties of Levy, Alachua, 
Lafayette, Suwannee, Columbia, Bradford, and Baker, Fia., 
the destruction of pine timber was enormous, the mone- 
tary loss from that source alone being estimated at $1,500,000. 
During the early part of the storm the trees were torn up by 
the roots, but as the force of the wind increased they were 
broken and twisted off and thrown forward in a confused 
mass. 

At Jacksonville, a little south and east of the storm’s path, 
the self-registers show the maximum wind velocity, 70 miles 
per hour, to have occurred coincidently with the minimum of 
pressure. Violent winds continued for an hour and a half 
after the occurrence of the barometric minimum. The aver- 
age velocity during the continuance of the storm, or from 
9.10 a. m. to 12 noon, was 52 miles per hour, rising during a 
portion of the time to 63 miles, which velocity was main- 
tained continuously for an hour. 

The self-registers at Savannah indicate quite clearly that 
that city was in or very near the center of the storm’s path. 
The barograph curve is exceedingly interesting. It is of the 
V-type characteristic of thunderstorms and tornadoes. The 
fall was quite slow at first but increased rapidly as the cen- 
ter of the disturbance approached. The fall from noon to 
12.45 p.m. was .45 inch, almost all of which had been re- 
cove by 2 p. m. Unfortunately the electrical recording 
apparatus of the anemometer was disabled at about 12.15 
p. m., and the highest velocity can not therefore be obtained. 
The average velocity during the 28 minutes the recording ap- 


paratus failed to register was 75 miles per hour, a velocity 
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somewhat greater than at Jacksonville. The duration of the 
storm at Savannah was about 2 hours, and the average veloc- 
ity during that time was 55 miles per hour. 

The storm passed to the westward of Charleston, and though 
the wind at that station attained a velocity of 62 miles per 
hour for five minutes, but little damage was done. A velocity 
of 50 miles per hour prevailed continuously from 1.10 to 2.10 

.m.,and an average hourly velocity of 44 miles prevailed 
ome 12.45 to 3.30 p. m. The total fall in pressure amounted 
to but .4 inch, all of which had been recovered by 7 o’clock 


.m. 
P North of Charleston the storm winds appeared to diminish in 
strength. There are no Weather Bureau stations directly in 
the path pursued by the storm between Charleston and Rich- 


mond, although it must have passed within 30 or 40 miles of | 


‘water a little less than an eighth of a mile wide) the effect of 
‘the increased velocity of the wind, caused by passing over a 
water surface, is plainly seen. The north bank of the reser- 
voir is lined with a grove of pine trees about 6 inches in 
diameter. Probably 80 per cent of the trees on the northern 
edge of the reservoir were broken off 10 to 15 feet above 
ground, while the destruction at some distance inland from the 
water was not more than about 5 per. cent. 

The wind at Baltimore, 40 miles east-northeast of Wash- 
ington, was less violent than at the last-named place, the 
maximum velocity for five minutes being but 36 miles per 
hour. 

At Harrisburg, Pa., the winds were even more violent for a 
short period than at Washington. The maximum velocity 
of 72 miles per hour occurred at 1.10 a. m., two hours, lack- 


the Weather Bureau station at Raleigh. The wind register ing five minutes, later than at Washington. This would give 
at the last-named place showed a maximum velocity of only | the storm a rate of progression of over 50 miles per hour, 
26 miles, and the greatest hourly velocity was but 23 miles. somewhat greater than the average velocity over the entire 


At Charlotte, about 120 miles west-southwest, the maximum 
velocity was also 26 miles. Here a gust preceded the storm 
proper by about an hour, the wind in the interval being al- 
mostcalm. The greatest hourly velocity at Charlotte was 20 
miles. 

A maximum velocity of 34 miles per hour was recorded at 
Lynchburg, Va., another station on the western side of the 
storm’s path, and the greatest hourly velocity was 26 miles. 
At Norfolk on the eastern side, and at about the same dis- 
tance from the storm center, a maximum velocity of 38 miles 
was registered ten minutes later than the time of maximum 
velocity at Lynchburg. While the maximum velocity at Nor- 
folk was but slightly greater than at Lynchburg, the velocity 
of the wind on the average for the six hours ending midnight 
of the 29th was exactly twice as great as at Lynchburg. No 
safe conclusion can be drawn from this fact, however, since 
the ratio of the wind velocity at Lynchburg to that of Nor- 
folk is about as the numbers 4 to 10. 

The storm center evidently passed slightly to the westward 
of Washington. The wind gradually increased in violence, 
reaching a maximum velocity of 66 miles per hour for five 
minutes at 11.15 p. m., and maintaining an average velocity 
of 56 miles from 10.40 p.m. to 1140 p.m. The wind was 
remarkable for this locality both on account of its duration 


and the high velocity attained. The trees in the city and | 
suburbs suffered greatly, although in sheltered places little 
seemed to give the storm a more northerly direction of motion. 


damage was done. At the Dalecarlia Reservoir (a sheet of 


course. 

The greatest average hourly velocity at Harrisburg was 47 
miles for one hour and 45 miles for two hours. 

Instrumental records of wind velocity between Harrisburg 
and Lake Ontario are wanting, but from reports of damages 
by wind at intermediate points it is inferred that there was a 
decided lull in the violence of the storm while passing 
through northern Pennsylvania and central New York, fol- 
lowed by a renewal of activity in Cayuga and Cortland coun- 
ties, New York. It passed thence to the St. Lawrence Valley 
as an ordinary rain and wind storm. 

Comparison of the relative wind velocities on the two sides 
of the hurricane can not well be made. The number of self- 
registering wind instruments in the storm’s path was quite 
small, and moreover there is considerable uncertainty regard- 
ing the exact position of the area of lowest pressure. Local 
differences of anemometer exposure also prevent comparison 
of wind velocities except under the most favorable circum- 
stances. The maximum velocities recorded near the center 
of the storm as at Jacksonville, Savannah, Washington, and 
Harrisburg were the highest ever known. 

It may also be interesting to note that though the storm 
passed northward through nearly 15° of latitude its easting 
was but 3.5°. The general course of West India hurri- 
canes after passing the lower latitudes is northeasterly. In 


the present case the pressure distribution to the eastward 


NOTES BY THE EDITOR. 


FORMS OF CLOUDS. i 

On several occasions the Editor has stated that there is) 
probably no peculiar form of motion that is possible for a. 
gas that may not be found illustrated in some meteoro-| 
logical phenomenon and many. of these forms are visibly 
illustrated in the ordinary clouds themselves. Numerous 
students of cloud forms have, during the past two hundred 
years, described the great cumulus clouds, from whose tops 
there stream forward a haze which stretches many miles in 
the approximate direction toward which the thunderstorm is 
moving. In the early part of the present century the study 
of these overflows was a favorite topic with Espy, Daniell, 
Dalton, and other observers. This overflow from the top of 
the cloud is mechanically similar to the gentler overflow of 
any current of air on itself when it has risen higher than its 
position of equilibrium. Similar overflow currents are fre- 
quently to be observed in the rivers and the oceans, and there, 


due to the fact that two currents are flowing in nearly opposite 
directions while the boundary surface between them becomes 
mechanically unstable and is, therefore, thrown into a great 
variety of curves, waves, and breakers. When the horizontal 
motions of upper and lower layers are strongly opposed to 
each other and especially when there is a thin stratum of 
intervening quiet air the median layer is thrown into a move- 
ment like that of a series of horizontal rolls which remain sta- 
tionary if the upper and lower winds are equal, but ordinarily 
move along slowly in the direction of the stronger current. As 
they advance their movements sometimes become slower until 
finally the rotary motion practically ceases and the clouds, 
having diminished to a very small size, glide smoothly and 
slowly as if along down a gently inclined plane. If the de- 
scent is rapid, the clouds dwindle away and disappear more 
rapidly, but if it is very slow, they may extend for a hundred 
miles as a sheet of the most delicate cirrus or cirro-cumulus, 


as well as in the atmosphere, we may observe the phenomena, 


or if they are lower down, alto-cumulus. Sometimes we lose 
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sight of the origin of the descending layer of air and the ob- 
server recognizes only a lower quiet mass of air above which 
another is rapidly gliding. 

Whenever an obstacle interferes with the movement of the 
air it is thrown into a series of disturbances which may either 
be a gentle rise and overflow or of the nature of horizontal 
rolls or of the simpler structure represented by the standing 
waves behind an obstacle in the current of a river. In the 
latter case the wave formation is oftentimes invisible, but 
sometimes the air is thrown up high enough, and cools by ex- 
pansion low enough, to form a cloud at the summits of the 
successive waves. In most cases such formations are attended 
with a mixture of the upper and lower layers of air within 
each whirl or wave; if in such cases the air that is drawn in 
has an abundance of moisture, a cloud is formed which, how- 
ever, diminishes as it proceeds further to the leeward, owing 
to the steadily increasing proportion of drier air and the ab- 
sorption of heat radiated from sun or earth. In other cases 
the general equilibrium of the atmosphere is so near to the 
condition of unstable equilibrium that a cloud which is small 
when first formed at the location of the first wave becomes 
larger as it advances to the leeward and, finally, breaks up 
into a mass of small rolls and clouds that constitute a con- 
tinuous horizontal layer of stratus clouds and, finally, miles 
away, develops rain. The careful observer will find abundant 
illustrations of these processes, and that, too, as frequently in 
the torrid zone and tropics as in the temperate zone and polar 

ions. Among the special contributions in this number of 
the Review Mr. Proctor describes the horizontal rolls seen 
by him among the high lands of western North Carolina. In 
his Preparatory Studies, and still more fully in the Ameri- 
can Meteorological Journal, Vol. VIII, pp. 250-264, the Editor 
has given details of many forms of “ overflow clouds,” and in 
a memoir on the classification and nomenclature of clouds 
he has given these their proper place. To the weather fore- 
caster they are exceedingly useful as indications of approach- 
ing storm. 

The following note by Mr. John Aitken, dated March 28, 
1896, and published in the Proceedings of the Royal Society 
of Edinburg, is here inserted as showing still another view of 
the same subject: 


There are two points connected with clouds on which I wish to make 
afew remarks. The first is on the classification of clouds, and the 
second on the manner in which certain forms of clouds are produced. 
It may be as well to remark at the outset that the observations are 
those of an “‘ outsider,’’ being in a department of meteorology to which 
the writer has given but little attention, and they have been written 
with the view of callimg attention of specialists and getting their 
opinion of the subject. 

It appears to me that in classifying clouds they ought, first of all, to 
be divided into two great classes. In the one class should be placed all 
the clouds in the — of formation, and in the other those in the 
process of decay. he two classes might be called—clouds in formation 
and clouds in - _ We may take cumulus clouds as an example of 
the former and nimbus of the latter. My observations made in the 
clouds themselves have shown that there is a difference in the struc- 
ture of these two classes of clouds. In clouds in formation the water 

rticles are much smaller and far more numerous than in clouds in 

ecay, and while the particles in clouds in decay are large enough to be 
seen with the unaided eye when ow fallona pore, lighted microm- 
eter, they are so small in clouds in formation that, if the condensation 
is —s place rapidly, the particles can not be seen without the aid of 
a lens of considerable magnifying power. In the former case the num- 
ber of particles falling per square millimeter is small, while in the lat- 
ter they are so numerous that it is im ible to count them. 

It appears that one good end might be served by adopting this classi- 
fication. It would direct the attention of observers more to looking on 
the processes going on in decay for an explanation of many of the forms 
observed in clouds. In most books on clouds, when describing the dif- 
ferent shapes of clouds, it is almost always assumed that they are in 
the process of formation, and the whole explanation of the shapes 
taken by the clouds is founded on this supposition. Now itis very evi- 
dent that very many clouds are in the process of decay, and their 
ome ean only be explained-by the processes going on under these 


This brings me to the second point in this communication, namely 
the manner in which ripple-marked cirrus clouds are produced. The 
explanation which has generally been accepted of the formation of © 
this form of cloud is that the ripple marking are due to the general 
movements of the air giving rise to a series of eddies the axes of the 
eddies being horizontal, an roughly —— to each other. It is very 
evident that the air revolving round these horizontal axes, that is, in a 
vertical plane, will at the lower part of its path be subjected to com- 
pression, and at the upper part to expansion. The result of this will 
evidently be, supposing the air to be nearly saturated with moisture, a 
tendency for cloudy condensation to take place in the air at the upper 

rt of its path, and it is this cloudy condensation in the upper part of 

he eddies that is sup to produce the ripple-like cirrus; each rip- 
ple mark indicating the upper part of an eddy. One objection I have 
always held to this explanation is, that it is difficult to imagine that 
the small amount of elevation and consequent expansion and cooling 
ms re rise to so dense an amount of clouding as is generally ob- 
served. Any clouding produced in this way one would expect to be ex- 
tremely thin and filmy. I have for the last few years made frequent 
observations of these clouds, and I have to admit that I have never 
once seen them in the process of formation, or seen one appear ina 
clearsky. In all cases that have come under my observation, these 
ripple clouds have been clouds in decay. a 4 are generally formed 
out of some strato-cirrus or similar cloud. en we observe these 
strato-cirrus in fine weather, it will be found that they frequently 
change to ripple-marked cirrus before vanishing. The process of their 
formation would seem to be: The strato-cirrus gradually thins away till 
it attains such a depth, that if there are any eddies at their level, the 
eddies break the stratus cloud up into parallel or nearly parallel masses, 
the clear air being drawn in between the eddies. It will be observed 
that this explanation —o the eddies, but not to produce the cloud- 
ing, only to explain the breaking up of the uniform cirrus cloud into. 
ripple cirrus. 
ne thing which snaperte this explanation is that lenticular-cirrus 

are frequently observed with ripple markings on one or more sides of 
them just where the cloud is thin enough to be broken through by the 
eddies. If we watch these lenticular formed clouds under these con- 
ditions, we frequently see the ripple markings getting nearer and 
nearer the center as the cloud decays; and at last, when nearly dis- 
solved, the ripple marking will be seen extending quite across the 
cloud. It seems probable that ‘“‘ mackerel”’ and other cloud forms may 
be produced in the same way. 

e shapes which these cirrus assume are much more varied than 
is generally , oo, I lately observed a most interesting form in 
the south of France while the mistral was blowing strongly. There 
were a few cirrus in the sky at the time, and one of these was rapidly 
being broken up into irregular ripple forms, but at one point there was 
formed a most perfectly cylindrical-shaped piece, its length being 
about twenty times its diameter. The gee | effect of the eddy was 
very evident by the circular streaking of the clouding. Further, this 
cloud was evidently hollow, that is, the interior was filled with clear 
air, as the cloud was thinest along the axis, and it had all the appear- 
ance of a revolving tube of cloudy air. 

It is not contended here that ripple clouds are never produced in the 
manner which has generally been accepted, only that so far as the 
writer’s observations go they have never been observed forming in the 
manner —— It is hoped that others will put the explanation 
here offered to the test of observation, and it is principally with a view 
of getting others to repeat the observations that this has been written. 


These conclusions as to the formation of cirri by the decay 
of stratus harmonize perfectly with the observations and 
oe of the Editor, and he hopes soon to print in the 

ONTHLY WEATHER Review the above mentioned memoir on 
the subject of clouds and their nomenclature, as read at the 
Springfield meeting of the A. A. A. 8S. in August, 1895. Mean- 
while the following thoughts may be suggestive to those who 
are studying the local clouds in connection with the Daily 
Weather Map. The denser air that is near the ground on 
the northwest and west sides of a symmetrical circular area 
of low pressure pushes under the warmer, lighter air on the 
southeast and south sides; the latter is banked up and pushed 
eastward, and being lifted up overflows, mostly toward the 
east, but a little toward the west. The heavy rains on the 
south and east sides of the low locate the region where the 
uplifted air is piled up highest and forms the thickest cloud 
layer; immediately below these rain clouds the wind is still 
from the southeast and south, but the clouds themselves are 
flowing from some point between the south and west. This 
cloud layer from the southwest is flowing over a lower wind 
from the south or east, or even northeast, and, therefore, the 
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interference of these currents at the intermediate surface 
breaks up the lower surface, or perhaps even the whole of the 
horizontal wedge of descending stratus, into rolls (or cumulo- 
stratus stretching horizontally in imitation of rolls) whose 
axes stretch from some northerly point to the opposite south- 
erly point; the exact trend depends upon the relative strength 
of the upper and lower current. If the lower is the stronger, 
the trend will be southeast rather than southwest, and as 
stronger winds are nearer the lowest pressure, therefore the 
trend will vary with the distance from the center of low pres- 
sure around which these winds and clouds are circulating. 
If this center is near at hand and bears northwest from the 
observer, and if it is moving eastward, and especially if the 
observer’s wind is south and the lower cloud motion from the 
southwest while the trend of these cloud rolls, or the perspec- 
tive vanishing point of the parallel strie on the lower surface 


of the sheet of stratus above the observer be east and west, | sa 


then the region of heavy cloud and rain will probably not 
move or extend southward to his station, but passing eastward, 
will probably keep to the north of him. If the barometric 
depression is a long trough, these relations are modified and 
the rain may reach him. If the trend of the axes of the rolls 
is from southwest to northeast and is then soon observed to 
change so as to become northwest and southeast, this indi- 
cates that the clearing region is rapidly approaching with its 
cooler air and that there is less prospect of rain. 

But as these phenomena are affected by the topography of 
of the surrounding country, therefore such rules for Wash- 
ington may not apply strictly to another locality, and the 
Editor will be pleased to publish such rules as others may 
have deduced. 


HOAR FROST ESPECIALLY RICH IN NITROGEN. 
(Translated from A. Lancaster in Ciel et Terre, X VII, p. 54.) 


Messrs. Petermann and Graftiau in a memoir, published by 
the Academy of Sciences of Belgium, and entitled Researches 
on the Composition of the Atmosphere, demonstrate the 
special richness of hoar frost in nitrogenous compounds, and 
draw attention to the important part that hoar frost plays in 
adding to the stock of nitrogenous matters in the forest, as 
well as to the purifying influence that the forests exercise on 
atmospheric air. 


The truly remarkable richness of hoar frost merits attention as one 
of the interesting points in the complicated mechanism of the circula- 
tion and distribution of nitrogen throughout the world. The frost 
work which is attached to the branches of trees presents to the air, 
which surrounds it and is continually renewed, a large surface for the 
absorption of all the soluble bodies that it carries, and the isolated trees, 
the ——— and the forests act like immense filters purifying the 
air that circulates through their foliage, robbing it of those nitrogen- 
ous combinations which, being returned to the soil by a thaw, serve 
again as nutriment to the plants and thus reenter the vital cycle. When 
one sees the branches of the trees bending under the weight of the 
’ frost, when the latter accumulates to the point of breaking the larger 
branches, we should recognize that this represents an appreciable fac- 
tor in the stock of nitrogenous material accumulated in the forests. 


The following analyses of one liter of melted frost col- 
lected at Gembloux, Belgium, are given in the above work: 


Mill 

of nitro- 
gen. 


During the severe cold of the winter 1894-95, M. Graftiau 
made some further measurements for the purpose of also 
taking account of the quantity of frost actually attached to 
the branches. On February 7, between 9 and 10 a. m., and 


MONTHLY WEATHER REVIEW. 


371 


at a temperature of 16° C. below zero (plus 3.2° F.) he col- 
lected the frost attached to different species of trees growing 
in the arboretum of the agricultural institution at Gembloux. 
The branches that were heavily ladened with frost were gently 
detached and then shaken over a sheet of paper. The frost 
was then collected in adish and weighed. In this way we 
could only obtain a part of the frost, therefore, the figures 
cited below are the minima. The-quantities obtained were 


as follows: 
Weight of— 
Surface of 
Species. branch. 
Frost. | Branches. 
Grams. Grams. Sq. cm. 
Ribes saxatile............ 5.5 2.5 100 
4.1 15.0 203 
Salix vitellinae. 39.3 32.1 270 


Graftiau also weighed the frost on an entire shrub (betula 
rotundifolia). The cube limited by the extremities of the 
branches was about 1.5 meters on a side; the weight of the 
frost was 1.755 kilograms. The melted frost was analyzed 
and each liter contained: 4.0 milligrams of nitrogen as am- 
monia and 1.2 milligrams of nitrogen as nitrates and nitrites, 
or a total of 5.2 milligrams of combined nitrogen. 

This frost of February 7 was not at all remarkable, and yet 
we see that its weight exceeded 1 kilogram for each cubic 
meter of space occupied by the branches. In mature forests 
the branches occupy, at a low estimate, a space of about 
100,000 cubic meters to the hectare, and can, therefore, col- 
lect 100,000 kilograms of frost which represent, approxi- 
mately, half a kilogram of combined nitrogen, if we adopt as 
the base of our calculation the small amount of frost that 
collected on the branches during the severe frost of February 
7. If, for an average, we take 7.5 miligrams instead of 5, the 
deposit would be nearly 800 grams of nitrogen to the hectare, 
or 7 pounds to the acre. 

Frost is sometimes formed to an extraordinary amount. 
It is then capable of breaking by its own weight branches 
that are 10 centimeters in diameter, which happened some 
years ago in different parts of the pres | herefore, the 
quantity of nitrogen that is given to the soil by the frost that 
falls on it is very considerable. 

These authors, therefore, have with good reason said that 
the frost represents an appreciable factor in the reserve of 
nitrogen within forest areas. If we add to this the nitrogen | 
contained in the rain, the dew, and the fog, we can easily ex- 
plain why, without any artificial addition of nitrogen and 
without the intervention of those plants that serve to fix at- 
mospheric nitrogen, the forest vegetation is always well sup- 
plied with nitrogen, and it also shows how the soil of forest 
areas grows richer in this element which is given to it by the 
detritus, or the waste of the forest. 

[May we not also suggest that the stunted foliage on the 
summits of mountains, fed as it is by the melting of frost and 
snow, may be peculiarly well supplied with nitrogen.—C. A.] 


ATMOSPHERIC REFRACTIONS AT THE SURFACE OF 
WATER. 


In response to an inquiry about mirage, the Editor has 
collected the following notes from recent publications: 

Prof. Charles Dufour of Lausanne communicated to the 
Academy of Sciences at Paris a memoir, of which Mr. Lan- 
caster (Ciel et Terre, April, 1896, Vol. XVII, p. 88) gives the 
following summary— 

- Abnormal refractions are often observed on Lake Leman [#. ¢., 


Lake Geneva, Switzerland]. If the &ir is colder than the surface 
water we have conditions favorable for mirage; the path of the curved 
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ray of light turns its convex side toward the water and mirages are 
formed as beautiful as any that occur over a desert. On the contrary, 
if the air is warmer than the water then the path of the ray of light 
turns its concave side toward the water and we then see distant ob- 
jects that are ordinarily concealed by the rotundity of the earth, e. 7., 
the curved surface of the lake or of the ocean. In this latter case, for 
example, the Chateau of Chillon can be seen from Morges, distant 35 
kilometers. Under normal conditions as to the temperature of the air 
the chateau is concealed by the curvature of the lake and would be so 
even if its height were doubled. It follows, from this, that if the air is 
colder than the water, which is generally the case in winter, the 
visible or apparent horizon line appears depressed wy a snenty 
greater than the average depression; on the contrary, when the air is 
warmer than the water, which often happens in the summer, the 
depression of the horizon is less than the average. The author (C. 
Dufour) inquires whether this cause of error is considered when a navi- 
gator at sea observes the altitude of the sun above the horizon in order 
to determine the latitude or time. If he does not, this omission must 
cause appreciable errors in the computed positions of vessels on the 
ocean. According to observations made at Morges, it is certain that 
this difference of temperature at the point where the tangency to the 
surface of the water occurs sometimes produces errors that exceed five 
or six minutes of arc in the *p arent altitude. He thinks that tables 
correcting for this error should be prepared. 

Although this abnormal refraction is not vitally impor- 
tant in navigation, owing to many other sources of errors 
that affect the determivation of the position of the vessel at 
sea yet, from a meteorological point of view, it is always im- 
portant to understand the minutest details of what is going 
on in the atmosphere. The phenomena of the mirage here 
alluded to occur on thie Great Lakes of North America in all 
their intensity in the summer season, and it is well for the 
observer to bear in mind the simple rule that when the 
mirage brings to his view objects otherwise invisible it 

roves that the temperature of the air through which the 
owest part of his line of sight is passing is higher than that 
of the layer just below it, as the latter is cooled by contact 
with the cold water. When a slightly denser mass of air 
descends to the surface of the land or water, and, rolling 
along, finally spreads as a cool layer over the heated surface 
it temporarily breaks up the mirage due to hot air and sub- 
stitutes that due to cold air, but in doing so both air and 
water are slightly agitated and this agitation produces the 
beautiful fleeting mirage called “fata morgana.” Such phe- 
nomena must be very frequent on our American lakes, both 
large and small, and the Editor would be glad to have some 
account of them and a comparative study based on the cur- 
rent daily Weather Map. 

In continuation of the above subject Prof. F. A. Forel 
communicated to the Paris ercT of Sciences (Paris 
Comptes Rendus, July 20, 1896, CX XIII, p. 161) the follow- 
ing note on the refractions and mirages on Lake Geneva: 

The opposite types of refractions to which the rays of light are sub- 
jected when they graze the surface of the lake depend upon the rela- 
tive temperature of the water and the air in contact with it. They 


are: 
(1) The refraction above warm water, when the air is colder than the 
water, These refractions are characterized by the contraction of the 


horizon from all sides toward the center, by the —— of the. 
a 


apparent curvature of the spheroidal surface of the lake, by the ap- 

“arance of extraordinary denticulations or waves at the horizon line, 

nally, by the formation of a symmetrical mirage below that which 
we call the caustic plane; this mirage offers an apparent reflection of 
objects situated beyond the circle of the horizon, and is, therefore, the 
so-called mirage of the desert. 

(2) The above cold water when the air is warmer than the 
water. These are characterized by the enlargement of the circle of 
the horizon, the appearance of greater concavity which is assumed by 
the spheroidal surface of the lake, the elevation of the apparent hori- 
zon, the visibility of very distant objects that are really hidden by the 
rotundity of the earth, finally, the vertical shortening of objects that 
are very low down on the water and at a great distance. 

(3) Between these two opposite types these are other special appari- 
tions known under the name of fata morgana, fata brumosa, and, finally, 
the still unexplained phenomenon of the mirage over cold water, 
which occurs whenever the temperature of the air rises steadily above 
the temperature of the water. The mirage above cold water has the 


same characteristics as the mirage due to refraction above warm water 
except that the lower image is not symmetrical, it is indeed inverted 
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as to the real image, but it is greatly reduced in its vertical dimensions, 
often it has not a third of the height of the real object (See F. A. 
Forel, Le Leman, 2d volume, Lausanne, 1895.) 

I have endeavored to precisely describe the conditions under which 
these various types appear. This is the result of very many observa- 
tions, made for the most part on Lake Geneva. In order to simplify 
I will take my examples from a day in spring. At this season the 
temperature of the air runs through all possible variations with respect 
to the temperature of the water, and every type of refraction can ap- 
pear in succession. In the morning, let us say at 6 a. m., the air cooled 
during the night is colder than the water of the lake. We then see 
the refractions and mirages over warm water. Toward 10 a. m., or 
noon, the temperature of the air rises, then it equals and finally ex- 
ceeds that of the water, then we have the mirage over cold water. In 
the afternoon, between 2 and 4 p. m., suddenly the refractions change 
their character; the convexity of the lake is transformed into an ap- 
parent concavity; we see then the apparition of the fata morgana and 
sometimes that of the fata brumosa which persist for a few minutes 
only. I think I have proven that the appearance of the palaces of 
the fata morgana are only seen in all their beauty when a slight breeze 
passes over the lake after a morning of perfect calm. 

Then suddenly we change. As soon as the fata morgana has disap- 
eared the refraction over cold water takes possession of the scene and 
asts until nighttime. The series of refractions is, therefore, as follows: 
(1) Mirage over the warm water; (2) mirage over cold water; (3) fata 

morgana; (4) refractions over cold water. The fata morgana occupies 
only a limited segment of the circle of the horizon; on one side of its 
fantastic apparitions we see the régime of the mirage over cold water, 
on the other side the refractions over warm water without mirage. 

A further contribution to this subject will be found ina 
note by M. Andre Delebecque ( Paris Comptes Rendus, August, 
1896, CX XIII, p. 387) “On the extraordinary refractions ob- 
served on the borders of lakes and known by the name of 
fata morgana.” He says: 

In general this phenomenon is characterized by the fact that objects 
situated on the opposite shore of the lake seem to be distorted in an 
extraordinary way in a vertical direction; the rocks, the walls, and the 
houses appear to be transformed into immense constructions, out of 
which the imagination of the Italians has evolved the palaces of the 
Fairy Morgana. The fata morgana are extremely fleeting phenomena 
and do not generally last more than a few minutes. When they dis- 
appear the object whose vertical dimensions had been so magnified 
often assumes extraordinarily small proportions. As both Mr. Ford 
and myself have observed, the fata morgana occupies only a very lim- 
ited and perpetually changing segment of the horizon, and quite near 
to it entirely different refractions frequently take place. On Lake 
Leman I have only observed them in calm weather and when the 
temperature of the air is notably warmer than that of the lake. They 
are most beautiful in the months of March, April, and May. 

Many scientists, among whom I may cite Humboldt, Woltmann and 
Charles Dufour, have spoken of the fata morgana, but up to the present 
time, as far as I know, no one has given a satisfactory explanation of 
it, for when the air is warmer than the water of the lake, we some- 
times observe the fata morgana, but more often the mirage known 
under the name of “ mirage over cold water’’ and which has been so 
well studied by Bravais (see Bravais, Notice sur le Mirage, Ann. Met. de 
France, p. 256, 1852). In this latter mirage distant objects have their 
vertical dimensions much reduced. It seems singular that the same 
thermal conditions should produce two mirages so diametrically oppo- 
site to each other. The following is, I believe, the correct explana- 
tion of this apparent anomaly: 

Many times when viewing the fata morgana through a powerful 
lass I have observed that the objects are not really increased in size 

t that the impression is produced by the superposition of several 
images of the same object, sometimes upright, sometimes upside down. 
I have counted as many as five of these ima As they are gen- 
erally very close together and sometime encroach one upon the other, 
it is very difficult to separate them by the naked eye, and therefore 
the illusion of an enlarged object is produced. Sometimes one portion 
alone produces many im Thus, I have sometimes seen boats 
with two hulls, while the sails looked perfectly natural; a few minutes 
later only one hull remained, but the sails appeared gigantic. 

It seems to result from these observations that the fata morgana is 
nothing more than a mirage of multiple images. 

Mathematical analysis can, however, explain the facts observed. 

In his memoir on the mirage, Bravais (see Bravais, Notice sur le Mirage, 
Ann, Met. de France, p. 264,) proves the possibility of three images be- 
ing ee in the case where a layer of warm air flows more or less 
suddenly over a layer of cold air and when the subsequent calmness 
of the atmosphere allows these two layers to remain for some time in 
that position. But these are precisely the conditions existing durin 
the apparition of the fata morgana, since it is necessary, as I sai 
above, in order to produce this phenomenon that the air be very calm 
and perceptibly warmer than the water. The existence of three 
images is a particularly simple occurrence in the fata morgana. I 
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have tried to explain, by analysis, the production of the five images 
observed by me, but was obliged to give it up on account of the com- 
plexity of the calculations. In the case of three images, Bravais also 
shows how only certain eye of an object can produce multiple images; 
this phenomenon actually occurs as we have seen above. } 

Finally, if we reflect that two layers of air of very different densi- 
ties cannot remain for a long time super one upon the other 
without becoming mixed, we shall understand the instability of the 
phenomenon and why the fata morgana and the mirage on cold water 
ean succeed each other so rapidly in the same part of the lake. 


An excellent description of the fata morgana as seen from 
Reggio, on the Italian coast, when looking toward Messina 
across the Straits of Messina, is given by Mascart in the third 
volume of his Treatise on Optics, Paris, 1893. In this volume 
(pages 305-338) he also gives a complete elucidation of the 
optical principles involved in every form of mirage, including 
- even the triple images of vessels in the distant horizon, the 
multiple images observed by Arago and Biot, and every form 
of fata morgana. Mascart’s formula seems to us applicable 
to all the cases enumerated in the above quotations. 


« AN EXPERIMENTAL RAINFALL. 


A letter of June 20 from Prof. L. Errera, of Brussels, is 
published in Ciel et Terre for August, 1896, XVII, p. 353, 
giving the following description of an experimental study 
into the formation of clouds, which will, we hope, attract the 
attention of physicists who are conducting advanced courses 
in meteorology in American colleges and universities. The 
experiment has been repeated at the Weather Bureau with 
success, but it should be carried out on a large scale, with a 
very tall jar and great care as to uniformity of temperature, 
if one desires to get satisfactory results. Probably the clouds 
can be photographed by using a flash light and with care in 
the illumination. Other liquids, such as ether, benzine, tur- 
pentine, and water, should also be tried: 


Take a cylindrical vase of bohemian glass of about 20 centimeters in 
height and 12 in diameter and fill it half full of strong alcohol—92 per 
cent—and cover it with a porcelain saucer and warm it over the water 
bath. It is necessary to warm it up for quite a long time, in order that 
the liquid and the whole vase and the porcelain cover may attain a 
high temperature and be in thermal equilibrium among themselves, 
but without bringing the alcohol to the boiling point. Remove the 
whole from the warm place and, being careful not to agitate the liquid, 

lace the vase upon a wooden table and observe it carefully. The warm 
iquid continues to send up an abundance of alcoholic vapors. After 
some minutes the porcelain cover is sufficiently cooled so that these 
vapors commence to condense in its immediate neighborhood. Soon 
there are thus formed clearly visible clouds, and these in their turn 
resolve themselves into very fine droplets of rain, which fall steadily, 
vertically, and in countless numbers into the liquid. The droplets, 
when measured by means of a horizontal microscope, have an average 
diameter of from 40 to 50 thousandths of a millimeter; they are some- 
times larger but more frequently smaller. This interesting spectacle 
may last for half an hour. 

At first the vapors rise quite up to the porcelain cover, but in propor- 
tion as the whole system cools down the level where the condensation 
occurs naturally lowers more and more, and now we find a perfectly 
clear zone above the zone of clouds. We have in this way in minia- 
ture the whole aqueous circulation of the atmosphere; the evaporating 
liquid represents the ocean, far above it the cooling porcelain saucer is 
the pure sky, below this the clouds, which resolve themselves into real 
water, and the latter returnstothe ocean. Except that in place of water 
everything is made of alcohol. 

It would be a if this simple phenomenon has never been 
described before; but as you say that you do not remember to have 
seen an account of this anywhere in the meteorological literature, with 
which you are so perfectly familiar, I think it well to explain the con- 
ditions under which the phenomena are produced. 

[The experiments here described by Errera may be compared with 
the well-known similar work of Tyndall and Aitken, especially those 
described by the well-known physicist of Edinburgh in his memoir 
entitled ‘‘On dust, fogs, and clouds.’”” (Edinb. Transactions, 1880-81, 
XXX.) But Aitken makes use of complicated apparatus, while the 
experiments of Errera can be repeated at any time and in the simplest 
manner. Moreover, Errera describes very interesting phenomena that 
Aitken did not perceive, or, at least, has d over in silence. 
Tyndall considers an analogous subject in his note ‘On the formation 
and phenomena of clouds.’’ (Roy. Soc. London Proceedings, 1869, 


XVII.)—A. Lancaster. 


Possibly this experiment may serve to explain some meteorological 
problems that are still under discussion; for example, whether the 
production of rain is necessarily subordinated to electrical influences, 
as is acknowledged by Clement Ley and many other authors. 

Our experiment is, moreover, susceptible of several variations. 
After having taken the vase from the warm bath, if we replace the 
warm porcelain cover by a cold one the differences of temperature be- 
tween different points of the system become greater and the phe- 
nomena are exaggerated; little whirlwinds, which are true squalls, 
are produced. en the alcohol is still very warm and if, by acci- 
dent, the vase is a little warmer on one side than on the other, in that 
portion which is above the level of the liquid we see the alcoholic 
vapor performing a regular rotation about a horizontal axis; it con- 
tinually rises wr | the warmer side of the vase and descends alon 
the colder side. The proof that this rotation is due to the cause that 
suggest is, that in order to reverse the direction of the rotation it suf- 
fices to cool the side of the vase along which the vapors are rising and 
this is easily done by the application of a strip of filter paper wet with 
cold water and frequently renewed. 

At first thought the formation of cloud and rain in Errera’s 
experiment where there can be no dust particles to serve as 
nuclei for condensation, seems to be contrary to Mr. Aitken’s 
theory and experiments, according to which all ordinary 
rains and clouds depend upon the presence of dust nuclei; 
but there is really no contradiction. When air is cooled to a 
temperature near dew point, condensation begins where it is 
most easily possible, viz: first, on hygroscopic surfaces and 
next to this, on small particles of dust, many of which are 
also hygroscopic and, finally, on those that are smallest, even 
though they be not specially hygroscopic. If cooling pro- 
ceeded only thus far, we should have dew, fog, and cloud, but 
norain. If the process of cooling still continue then a cer- 
tain critical stage is passed over and the aqueous molecules 
begin to agglomerate without waiting for the presence of 
nuclei; they come together in larger drops and by a more 
violent process. The extent to which cooling must proceed 
in order that this form of condensation may begin has been 
investigated, and may be defined as follows: If the cooling 
is produced by expansion, then the amount of expansion 
required in order to produce the second stage of condensation 
is 1.258 times the expansion necessary to produce the first stage 
of condensation. (See Monruty Review, May, 
1896, page 167.) As long ago as 1841 Espy (see his Philos- 
ophy of Storms, page 35) observed the fact that when; by 
expansion, we determine the dew-point for a mass of air 
contained within a glass jar, several times in succession, the 
dew-point seems to be steadily rising. He says: 

On comparing together the experiments made on dry air, there 
appeared but little discrepancy, but with moist air this was not so, and 
I was induced to institute a set of experiments to see whether length 
of time had any influence on the result. I, therefore, performed a 
great number of experiments similar in all respects, except the length 
of time which intervened between the time of pumping air into the 
nephelescope and of letting it out, and, to my astonishment, I found 
the rise of the mercury, after the discharge, constantly greater as the 
time was longer, up to about twelve or fifteen days; but beyond that 
time the effect did not seem to be increased. It follows from these 
experiments that when air saturated with vapor is confined in a glass 
vessel, air-tight, and containing a small portion of water, it will cease 
to be saturated to the amount of four or five degrees in the dew-point 
in fifteen days. Whatever may be the cause of this remarkable fact, 
so contrary to all our notions, since the experiments of Dalton on the 
subject of the dew-point, the following table of experiments proves 
beyond all doubt that it is a fact. Does water or glass so attract the 
particles of aqueous vapor as to condense some of these particles on 
them and bring down the dew-point four or five degrees below the 
temperature of the water and of the air included in the vessel? 


The Editor can not doubt that Professor Espy was here in 
resence of the phenomenon that has subsequently been 
investigated by Barus and C. T. R. Wilson. By allowing his 
air to stand so long it had, by washing and settling, lost the 
greater part of its original dust. The dew-point determined 
by Espy, at the beginning of any experiment, corresponded 
to the first stage of cooling and the formation of fog on dust 
nuclei; but the dew-point determined by him a few days 
later in the same air when it had become dustless by settling 
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represented the second stage when the vapor particles must 
condense on themselves only, which process required a 
greater cooling and a greater expansion. 


MEXICAN CLIMATOLOGICAL DATA. 


In order to extend the isobars and isotherms southward so 
that the students of weather, climate and storms in the United 
States may properly appreciate the influence of the conditions 
that prevail over Mexico the Editor has translated the follow- 
ing tables from the current numbers of the Boletin Mensual 
as published by the Central Meteorological Observatory of 
Mexico. The data there given in metric measures have been 
converted into English measures. The barometric means are 
as given by mercurial barometers under the influence of local 
gravity, and therefore need reductions to standard gravity, 
depending upon both latitude and altitude; the influence of 
the latter is rather uncertain, but that of the former is well 
known. For the sake of conformity with the other data 
 omyactty in this Review these corrections for local gravity 

ave not been applied. 


Mexican data for Augutt, 1896. 


| @ Prevailing 
Feet. Inch.|°F. & | Inch. 
Colima (Seminario) ............. 291.7 28.30 | 80.1 73 6.54 sw. 
Guadalajara (Obs. d. Est.)...... | 6,188.0 25.08 | 69.6 89 (14.98 e. 
761.3 23.74 | 67.8 53 3.76 ene. ne. 
cade | 4,757.38 2.61 68.0 | 8.02 on. 
Lagos (Liceo Guerra) ...........| 6,274.5 24.20 | 69.1 582.49 ne. ne. 
5,901.0 24.35 | 70.0 1.81 se. e., ene. 
Magdalena (Somora) 82.6 |...... 19.57 8. 
Mazatlan 4.6 29.91 84.7) 77 | 3.38 | nw. ne. 
50.2 | 20.97 | 81.1 78 7.83 | ne. e. 
Mexico (Obs. Cent.).........+0++ 7,488.7 | 23.12 | 63.0 65 | 2.56 nw. ne. 
Mexico (B.N.de 8.) 7,480.5 | 23.11 63.1 GB | 9.56 
Morelia (Seminario) ............. 6,401.0 | 24.01 | 62.8 72 4.71) ssw. e. 
56, 164.4 | 2.11 | 73.0 61 | 2.39 | nw. ne. 
7,956.3 | 22.59 57.9) 66 | 0.27 | ne. ne. 
Puebla (Col. Cat.)...... 7,112.0 | 23.43 | 67.1 GB | 
66600 6.069.7 24.23 68.5 @ 2.0 e. e. 
altillo (Col. 8.duan) 
San Luis Potosi 6,201.9 | 24.22 69.4 6 T. | ne. e. 
SUMO | 94.81 | 71.6 68 2.64 ne. ne. 
8,612.4 | 21.06 59.0 67 3.00 | se. e. 
8,015.2 | 22.67 65.7; 1.50) e e. 
Zapotian 5,124.8 | 25.11 TOM 7.144/)n n.e 


UNRELIABLE POPULAR WEATHER PROVERBS. 


Many persons still fail to realize the fact that the weather 
proverbs which pass down from generation to generation as 
unquestioned as are the nursery stories, belong to what may 
he properly called mythology. Like the myths and legends 
of ancient times they may, possibly, have had some slight 
hasis of fact; they may possibly have applied satisfactorily 
to some far off period and some far distant land, or to one 
special occasion, but do not, necessarily, hold good to-day 
aod in ourown country. Ata recent meeting of the Meteoro- 
logical Society of France the members discussed the popular 
proverb: “ When it rains on St. Medard’s day it will rain for 
forty days unless fine weather returns on the day of St. Ber- 
nabe.” M. Teisserenc de Bort showed that M. Lancaster, 
who, several years ago examined this question, found no re- 
sults tending to verify this saying. M. Teisserenc de Bort 
has also studied the question as to whether it was possible 
to predict in advance a rainy period; thus in examining the 
data collected from 1863 to 1896, he finds that in the first 
days of June the rain is, on the average, a little more abund- 
ant, and diminishes toward the end of that month. But it 


was not observed that there was any systematic grouping of 
the days of rain around the da 
M. Renou said that M. Elie 


of St. Medard. 
e Beaumont has called atten- 


tion to the fact that the proverb relative to St. Medard dates 
from the middle ages, and that since then the order of the 
saint’s days in the calendar has been changed, and that now 
the day of St. Gervais is the one to which the proverb should 
be applied. M. de Beaumont, therefore, examined the ques- 
tion of the grouping of days of rain according to the new 
date but did not find any verification of the proverb. 


THE EFFECT OF SHADING THE SOIL. 


According to Lancaster (Ciel et Terre, March, 1896, XVII, 
p. 22), some experiments have been made by A. Buehler, 
which may be summarized as follows: Four broad plats of 

round were selected, situated near each other; one was left 
reely exposed to the sun and wind while the three others 
were shaded by horizontal wooden trellises placed around - 
each plat and about 40 centimeters above the ground. The 
sunlight was cut off from the ground by the shadow of the 
trellis to a different extent for each plat, viz, one-quarter for 

lat No. 2, one-half for No. 3, and three-quarters for No. 4. 

n each plat, at 5 centimeters below the soil, a thgrmometer 
was buried; there was also placed in each plat an evapo- 
rometer and a vase of sheet iron filled with clay in which 
1,000 grams of water had been poured. Observations were 
taken every three hours, with the following results: The 
shaded soil experienced less cooling by radiation at night- 
time and less warming by sunshine in the daytime. The 
plat, No. 4, three-fourths of whose area was shaded, showed a 
temperature 10 per cent lower than the unshaded plat, No. 
1; the lowering of temperature was most decided at noon 
and 3 p.m. As to the nocturnal cooling, the differences be- 
tween the various plats were only 2° C. at the maximum, 
which explains why plants under a trellis are less exposed to 
frost than plants that are not thus protected. During rain 
weather the differences in temperature were very fesse | 
rarely more than 1° C.; the shaded plats had a temperature 
a little higher than the unshaded, but during dry weather 
the shaded plats were warmed up more slowly. The relative 
evaporation from the plats was as follows: No. 1, unpro- 
tected, 100 per cent; No. 2, one-quarter covered, 88 per cent; 
No, 3, one-half covered, 71 per cent; No. 4, three-quarters 
covered, 62 per cent. Evaporation was most rapid from 
noon to3 p.m. The observations all relate to a soil that is 
not covered with vegetation. If the soil had been cultivated 
the temperature and the evaporation would have been di- 
minished still more. 


A PRIZE FOR KITE FLYERS. 


Owing to his great interest in everything bearing on aero- 
nautics, Mr. Octave Chanute, of Chicago, recently authorized 
the Boston Aeronautical Seciety to invite competition for a 
special prize for the best monograph on the kite, giving a full 
theory of its mechanics and stability, with quantitative com- 
putations appended; the prize to be awarded by judges ap- 
pointed by the Society. It was originally intended that the 
competition for this prize should close on November 15, 1896, 
but by a recent circular of November 23 we learn that the 
date has been postponed to January 1, 1897. Doubtless many 
of our readers will have interested themselves in kite flying 
for scientific purposes sufficiently to have, at least, thought 
of competing for this prize. The kite promises to become a 
very important factor in the exploration of the atmosphere 
wd ws shall all look forward with interest to the publication 
of that prize essay. 

About 1880 the Editor found a lad in Washington who 
had kept his kite in the air continuously for the greater part 
of two days and could have kept it there for a week longer. 
Up to that time the Editor had used and thought of the kite 
only as a means of getting occasional records of the condi- 
tion of the upper currents, but ever since that date he has 
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appreciated the possibility of getting long continued records 
from the upper regions. 


DEATH OF AN OBSERVER. 


In an- official circular the Chief of the Bureau announces 
the death, on November 16, of Mr. Paul Daniels, Weather 
Bureau observer in charge of the station at Dubuque, Iowa. 
Mr. Daniels served continuously in the Signal Corps, and 
subsequently the Weather Bureau, from March 27, 1877, to 
the time of his death. His service was characterized by 
courage at isolated stations and by intelligent and faithful 
performance of important duties at populous centers. 

Mr. Daniels is very pleasantly remembered at the Central 
Office where he was employed for several years during the 
Signal Office régime. if think it was in January, 1884, that 


Lieut. John P. Finley was assigned to the Study Room with 


instructions to carry on his tornado studies in that division 
and Mr. Daniels acted as his clerk. Finley, as we all know, 
was a hard worker, and he liked Daniels because the latter 
was not a whit behind him. In the course of time the inten- 
sive study of tornadoes was stopped and, eventually, Daniels 
was sent to one of our most inhospitable stations where, 
after years of faithful service (that some would look upon as 
banishment) he contracted typhoid fever. He was but slowly 
recovering from this disease when Professor Moore ordered 
him to reestablish the station at Dubuque, Iowa. Here his 
real love of work overcame his discretion and his recovery, 
we regret to say, turned into decline. In him the service has 
lost a faithful worker and the citizens of Iowa one who was 
devoted to their best interests. 


METEOROLOGICAL TABLES. 


By A. J. Henry, Chief of Division of 


For text descriptive of these tables and charts see p. 16. 
Rev 
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Tasie I1.—Meteorological recdrd of voluntary and other cooperating observers, October, 1896. 


Temperature. | Precipita- Temperature. | Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
a 
a = = = 
A ° ° © | Ins. | Ins. |  Arkansas—Cont’d ° ° © | Ine. | Ins. California—Cont’d. © | Ins. | Ins. 
66.2) 5.9% Camden at 6.82 Georgetown 84 38 | 61.6 1.76 
Auhvilies? 61.3) 1.00 Camden Of 90 32 | 61.2| 6.62 Glendora .......... 2.62 
87 37 | 65.8 | 2.98 Canton *!...... RY 20 | 56.8 |....... 42 | 61.1 | 0.68 
Birmingham f ..... 38 63.5) 1.23 44 85 35 | 59.9) 3.31 Grass Valley 1.) ° 
Brewtont.... 33 64.5) 5.00 | Co eee cece M4 29 | 56.2) 1.86 Greenvillet ........... 85 2 | 52.3) 0.95 
Bridgeport t eo} 2.98 Dardanelle 3.20 Guinda...... cleccees 1.54 
Carroliton *t!...........| 1.06 | 98 34 | 65.6 | 4.30 40 | 59.4) 1.58 
Citronellet 86 48 68.5) 5.11 Emmet pe saps 91 39 | 63.3 |....... 32) 57.0) 1.55 
Clanton $8 35 | 63.2) 1.76 | 901 57.5 | 4.76 | || 0.49 
CET 1.64 ‘orrestt. 89 32 | 61.2 | 3.42 
Daphnet...... 88 41 66.8) 5.78 | Fultont .. 8.90 | || Hydlesville ce 1.35 
Decatur t 81 33 58.4) 1.06 OP 2.44 71.1 0.00 
Demopolis t... 2.02 Helena bt 88 | 35 | 61.4) 2.06 60.7 | 0.49 
93, 31 | 66.0 2.19 | Hot Springs a 93 36 | 61.9) 4.50 62.6 1.17 
Eufaulaa?...... 42 66.6 2.68 5.24 60.1 1.35 
Evergreen t 87 35 | 4.7) 3.40 Hot Springs (near) . 0.75 
Florence «t.. 2.08 Jonesborot ...... 30 50.9) 1.88 71.6| T. 
Florence b+ -| 88 33 00.0) 1.88 | Keesees Ferryt.......... 89 2 | 57.6) 3.99 58.7 | 1.72 
Fort Deposit .......... 85 38 | 64.9) 3.33 | rosset...... BD 3.48 63.0) 1.17 
Goodwatert ..... 0 1.06 | Lonoke®! 89 38 | 62.2) 2.56 Kernville........ 1.48 
Greensborot 86) 42) 64.9/ 2.55 Luana Landing*® ....... 42 | 62.9) 3.34 King City®® 96 4250.5 | 0.56 
4.37 Lutherville *! ..... 37 | 62.3 |...... Kingsburg*® ..........+. 90 45 | 66.5) 2.65 
Healing Springs+........ 9 | 2 2.32 | Malvernt............ | 36) 61.3) 5.64 Kono Tayee ....... 883) 45 68.1) 0.78 
Home ¢ 8 | 46/ 66.8) 3.21 Marianna*!.............| 86| 40/| 62.0/...... n 96) 48/ 68.3| 1.50 
1.71 Marvell..... 36 | 62.4) 1.50 76 29 | 48.1 | 3.09) 23.0 
Madison Stationt...... 81 31 | 58.4) 1.29 Moore .......... 3.75 Lemoorea*?.. --| 4 | 65.5) 0.77 
Mariont.......... 883 | 44/ 64.4) 2.00 | Mossville ........ 3858.0) 2.40 Lick Observatory+.....-| 82 | 33 57.8) 1.85 
Mount Willingt . 87 | 67.1) 4.34 Mount 86 41 | 50.8) 3.22 Lime Kiln......... 101 4 | 60.8 |....... 
ewbernt.. 85 | 0.2) 2.18 | i || 3.33 1.88 
Newtont . 89 36 65.6) 2.51 2.47 63.6 1.19 
Oneonta f ‘. oo} 26 | 57.6) 0.82 50.0) 3.90] Loe Alamos 1.50 
Opelikat 41 | 64.8) 1.02 29 | 50.7; 2.07 61.4) 
F 80 61.8) 1.58 34 | &5.0}....... 58.6 2.33 
Pineapplet - 90 37 | 68.2 | 2.66 32 | 60.2) 1.70 78.6) T. 
Pushmatahat ..... 87 37 | 65.1) 3.19 37 | 61.6 | 2.57 61.0 0.61 
Rockmills 9 | 35 | 66.3) 0.90 | Pica 39 | 66.2) 3.80 Mare Island 1.61 
Scottsboro 8 | 34/607) 0.96 | Pinebluff 40 | 63.1| 4.00 Merced % | 44| 67.1 | 0.91 
Selma t.. 1.2 | Pocahontast 30 | 56.6 2.64 Middletown*t!......... 98 37 | 59.6 1.10 
Talladega ** 8 | 98 62.2)....... tt 35 64.8) 4.95 cles 1.51 
Tuscaloosa 86 36 | 63.6) 1°73 RS 37 | 61.7) 5.43 Milton (near)*! ...... 96 50 | 69.2) 1.45 
29 65.4) 1.76 | Silver Springs «. cased 54.4) 4m Modesto*® 45 | 67.3 1.08 
Union Springst.........- 82; 42/ 65.2) 2.99 87 | 32) 60.8) 3.36 Mohave*®.......... % | 41/ 65.6) 0.70 
Uniontown? 87 46 | 67.0) 1.9% Texarkanat..........+. 93, 37 | 65.2) 4.48 Mokelumne 42 | 62.1 1.42 
Valleyhead 31) 50.9) 1.25 Warren 90 34 | 63.2) 5.28 Monterey *® ...... 44 | 56.6) 0.65 
Wetumpka ...... 1.13 Washin 43 64.0) 4.63 Morena Dam*'!...... eee 80 35 | 57.7 | 1.51 
Wilsonville 1.10 Wiggs 88 | 3 | 64.0) 3.63 Mount Glenwood *!.. 51 69.4) 1.78 
Alaska. Winslowt!.... ..-.. 351 655.1| 7.01 Mutah Flatt ...... 1.75 
| 42.0 | 10.55 30 | 56.6 3.31 Napad....... 39 | 1.20 
Arizona. ‘al fornia. Nevada Cityt 79 34 | 56.7 2.18 
Benson **.. 87 47 | 63.4 8.80 84 2% | 52.2/ 0.55 Newcastleat. 87 42 64.1) 1.07 
Bisbee t.... 80 39 ~ Agmew........... 86 38 59.6) 1.66 101 40 60.9) 1.55 
Buckeyet .. 49 | 73.3 2.00 Aflington Heights 98 44 67.6) 1.52 33 | 61.0 | 1.38 
Calabasas t .. 258) Asth | 68.7 |...... ° 88 3459.7 1.54 
Casa Grande**....... 96 52 72.0) 1.8 40 | 66.9) 0.81 81 4 | 58.2/ 1.72 
2.93 87 42 | 57.9) 1.06 
Dragoon Summit ** R2 47 | 3.3) 4.45 Ballast 0.59 90 49 | 67.4 0.75 
2.8) 2.27 | 96 36 | 66.9) 1.55 91 40 | 67.4) 1.2 
Camp % | 42) 70.0) 3.15 Bear 2.57 | 10.0 92 38 | 64.2) 0.54 
*Fort Apache......... 88] 27/542) 2.49 Berkeley ......... 47/50.5| 1.91 63.4) 1.66 
Fort Grant RS 36 | 60.4 4.89 -| 85) 81° 86 39 | 58.1 2.59 
Fort Huachucat.......- 50.6) 3.86 Bishop, Creek*®.......... 87 40 | 59.4 102 55 | 79.4) T. 
Gilabend @**.......++. 100 | 7.0, 1.42 Boca cove & | 47.3) 0.00 L. H.. 1.40 
% 460.4) 0.45 5 | 39.1) 0.81 7.0 Pigeon Point L. O.54 
Holbrook 81 30) 53.4) 1.51 3.0 | Bowmans Damt ........ 060. 2.83 14.0) Pilot Creek...... Coss 1.9 3.0 
Ingleside ...... 96 4/71.7 0.97 Caliente **® . 8 47 | 68.4/| 1.02 Placerville ...... 83 82 | 57.0 | 1.51 
101; 0.41 | Calloway 0.64 Point Ano Nuevo L. 0.78 
96 | 60.8) 2.17 Cape Mendocino L. a... 2.44 Point Arena L. H 1.40 
Mount Huachuca ....... 81 3358.0 «4.82 81 26 51.0) 1.12 Point Bonita L. H.......). 2.16 
Natural ee 490 Centerville*!........ ...| 50| 62.5| 1.22 Point Conception L. 0.68 
Oraclet.... 81 40 | 61.7 | 4.78 Chico*®. .. 94 44 | 65.4) 0.52 Point Fermin L. H 0.70 
4.30 Chino *t® 44 | 66.2) 1.12 Point Hueneme L. H.... 1.20 
Oro Blanco 86 42 | 66.6) 0.% Cisco **.... 70 29 | 48.0 |....... 17.0 || Point Lobos.... 1.58 
Pantano ** 65.1) 4.20 | Claremontt 42 64.5) 5.02 Point Loma L. H. 0.59 
Parker ..... 117 44 75.0) 1.81 | Corning ** 9) 4 64.7) 0.75 Point Montara L. H 1.40 
4.62 | 85 ST | 68.6) 0.97 Point Pinos L. H 0.88 
Peoriat....... 48 73.7) 1.60 Craftonville ............ 100 46 | 67.5) 1.66 Point Reyes L. H. 1.76 
0c coe 4 68.9) 1.15 Crescent 69 37 | 51-8 | 3.62 Point Sur L. H ......:... 0.82 
Pinal Ranch...... 3.42 Crescent City L. 1.79 Pomona 2000 42) 66.4, 1.45 
Reymert t 104 48 | 73.6 8.16 Davisvilled .... 96 4% | 67.8 1.15 45 | 58.5 1.51 
San Carlost.......... 96 39 44.9) 4.56 Delano *® 90 47 | 68.1) 0.73 uincyt.. 2851.3) 1.0 
San Simon*® ............| & 87 | 65.0) 1.96 Delta **.......... 91 42 | 63.0) 3.50 Verna 93 41 | 64.7 1.76 
Show Low... .... 4.08 5.5 | Descanso *® 87 58.7 2.71 "Redding 66.8 1.99 
4 | @.2) 2.80 Drytown ..... 60.8 1.06 Reedley (near)*!........| 47 | 67.7 | 0.98 
Sulphur Valleyt.|...... 3.50 42/ 69.8) 1.30 40/ 62.9) 0.82 
Texas Hil 108 @ | 80.1 0.00 Durham 86 37 | 0.0| 0.45 45 | 1.44 
TUCHON CF 91 #2 68.8) 3.31 East Brother L. 1.9 Roe Island L. 1.35 
wees 2.83 76) 84] 52.4) 0.40 86) 3839) 62.4) 0.94 
76 34 55.8) 5.45 30 | 52.1 | 2.58 8.0 || Salinas®®............ 90 45 | 56.3 1.20 
87 84.6 8.67 92 87 | 68.8 |...... . Salton 111 63 | 85.3 0.98 
80 42 61.7) 3.17 Palibrook 90 50 62.3) 2.68 San Bernardinot........ 41 | 65.4 2.10 
Famosa?t.......... 91 52 | 60.4 ....... San Josed $8 | 57.4 | 1.32 
90 33 | 42.2) 3.02 Folsom -| & 45 | 64.4) 0.90 San Leandro*'..........| 8&8 5O | 62.4) 1.41 
Fordyce Dam t... 2.46) 22.0) San Luis L. H 
38 | 62.0 3.80 Fort Braggt ..... cave 1.39 San Mateo**. -| 8) 60.8) 1.31 
89 | 35 | 63.3) 6.67 San Miguel**.... 98 41 0.67 
89 | 50.6) 4.35 Fort Tejon 1.68 San Miguel Island ¢..... 52 | 60.0 | 0.60 
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TaBLe II.— Meteorological record of ectuntary and other esoperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) ‘ioe 
3 3 3/5 
So g 39 g so 
. 
° ° Ins. | Ins. Colorado—Cont’'d. ° ° Ins. | Ins. nt’d. ° ° ° Ins. | Ins. 
Santa Ana*®®......... 8&8 5O | 65.1 | 1.38 Moraine 70 14 41.4) 0.75 8.0 | Plant Cityt..... 48 | 72.4) 2.31 
Santa Barbaraa........ 48 | 63.3 0.92 43.4 0.11 |...... || St. Francist........... 88 41 | 70.3 | 1.40 
Santa Barbara L. 0.74 St. Francis oo 82 52 69.0) 7.05 
Santa Clara a*°®..... | 44 58.7) 1.47 || 50.3) 0.65 Tallahassee t...........- 82! 67.4'| 3.60 
Santa Cruzbt 38 | 58.3 1.88 | Pinkbamton*!...... 43.5 | 0.52 3.0 | Tarpon & 51 | 72.5) 0.88 
Santa Cruz L. H........ 2.00 00000 cece. | T 
Santa Maria............- 0.60 || Rangely 46.0 | 0.05 83) 57.6) 1,04 
Santa Monica *® ........ 0.73 || 0.55 5.5 || Albanyt...... 8 | 33 | 65.2) 2.10 
Santa Paula dt... 0.97 41.5 | 2.20 11.0) Allentownt.. 42 64.6) 0.72 
Santa Rosa*® .. 1.50 | River Bend *5 58.1 |...... Americusrt. 41 65.3) 1.98 
Saticoy..... 0.97 Rockyford t..... 50.6 | 1.60 9.5 | Athens dt... 82 61.0) 1.82 
Shasta........... 8.92 | Saguachet..... 44.4) Blakely * t®. 44 66.1) 1.97 
Sneddens Rancht.. 1.10 | San Luist...... 46.7 | 1.54 t.. 8 | 66.8) 0.57 
8. E. Farallone L. H . 1.44 | Santa Clara*!..... 38.8 | 3.80 | 18.0 || 2.27 
Stanford University . 87 41 | 59.8) 0.20 Seibertt .......... + 1.28) 15.0 Cedartown* 81 | 60.8 | 1.10 
Stockton @ 8 | 41 63.0) 1.11 Sherwood Ran 40.2 8.0 | Claytont ... 28 55.8) 2.87 
Summerdalet 78 28 | 54.1] 2.53 6.0 | Smoky Hill Minet. 44.8| 1.40 Covington.. 30 | 50.2 | 2.62 
Susanvillet .. 80 82 | 0.50 || Springfield 0.76 4.0 Dahlon 31 | 58.7 | 3.36 
Sutter Creek *5. 86 35 | 59.8) 0.64 Stamford *!....... 66 18 | 35.0 | 1.80 18.0 || Diamond t.......... eves 29 | 2.29 
Tecarte Dam**.......... 100 36 | 55.6) 1-41 Steamboat Springs .. 78 12 43.0) 0.25 2.5) Elberton t. 85 40 | 63.2) 2.27 
Tehama**..... ee 93 48 | 67.6 | 0.65 | Sulphur Springst........ 9 | 40.9) 0.56 4.0 | Fleming t ..... 86 37 | 65.6 | 1.29 
Templeton **...........- 88 40 | 59.6) 1.00 | Surface Creekt.........| 77 22 | 49.0) 0.44 Gillsville ¢ 8 81 | 62.8) 1.57 
Truckee *® 78 30 | 47.4) 0.40) 4.0 T. 8.Rancht ............ 78 30 | 52.2 0.80 Lagr 85 37 | 66.2 | 1.07 
Tulare 0.92 || Vilas...... 0.70 2.0 Louisvi BOF 87 36 | 64.6 0.64 
larec....- 38 | 66.8) 0.74 Twin Lakes ......... < 0.48 Lumpkin 45 | 66.5) 2.82 
Turlock dt 98 35 64.1) 1.68 || Wallet t...... 1690 | 14:0 || 1.58 
88 35 | 58.7 | 1.14 Watking®? 76 28 | 49.0 |....... 8.5 || Mariettat. (59.6) 1.82 
Upper Lake ....... 87 | 61.6 | 1.04 || Wrayt........ 86 19 | 49.6 | 1.37) 10.0 | Marshallviliet .......... 79 44 64.9) 2.15 
Upper Mattole 3.93 || Yuma......... bee 0.78 7.0 &2 39 | 64.4 1.86 
Vacavillea*!............ 96 46 | 66.4) 1.30 | _| _.4 36 | 63.3 0.68 
Venturat........... 39 | 58.0) 0.85 Bridgeport ........ 75 30 50.8 | 2.45 Monticelio* 47 | 5.8 |....... 
Volcano Springs **...... 112 5O | 82.1) 0.00 Canton t 75 23 47.5 | 3.78 Morgan 37 | 65.8) 2.33 
Walnutcreek............ 91 46 | 64.8) 0.22 76 26 | 48.7°) 4.65 Newnant...... 80 88 | 61.8) 1.19 
West Palmdale ...... _1.42 || Falls Village ........... 3.10 PIBOONS 200000 43° 68.2% 2.50 
Wheatlandt..... cece cece 87 39 | 62.6 1.18 | Hartford d...... 3.65 Poulant 88 34 | 66.2) 2.05 
Williams **........ 93 45 | 66.3) 0.55 || Hartfordc....... 30 | 48.9 | ...... Quitman t. 84 41 | 66.6) 1.07 
Wilmington*®..... BO | 66.3 |....... Leake KOmOmo 3.60 Ramsey t 80 3259.8) 1.65 
Wire Bridge*®........... 90 40 | 63.8 | 1.04 | Middletown ........ 27 | 49.5 | 4.32 1.78 
Yerba Buena L. H 1,30 | New London t........... 73 30 | 49.4 | 3.37 ROMO 80 34 | 60.0) 1.45 
Yuba City*®..... 88 54 | 69.7 | 0.76 Bais .. 72 21 | 47.0 | 2.94 Thomasville + ... 41 | 68.3) 1.61 
Engineers Quarters 2.30 Norwalk........-- ounce 73 26 | 48.8 | 2.22 Toccoat 35 59.4) 1.56 
Moraes House 3.83 Southington 72 26 | 47.6 | 3.30 Washingtont....... 984 
000066 2.28 || South 4.00 Idaho. 
Holoomb Creek 1.70 25 | 47.2 | 3.60 Blackfoot t...... 18 | 46.4| 0.92 
Squirrel Inn¢....... 3.20 Voluntown t 75 24 | 49.0 | 3.05 Boise Barrackst.......-| 86 29 51.5) 1.16 
|| Wallingford 3.40 76 46.2) 1.00 |...... 
Almat 34.3) 1.13 |...... | Waterbury.. 9 27 | 49.2 | 2.77 39.0; 0.65; T. 
Antlers t 50.6 | 0.68 West Cornwall 68 28 | 45.8 | 3.20 7 49.6 |...... ‘ 
Arkins West Simsbury..... 3.16 7% 43.4 0.60 1.0 
0.02 1.0 | Windsor ene | 47.7) 3.43) T. 81 46.4) 0.75 
Breckenridget 34.8} 0.82; 8.2) Dela 80 46.2) 0.62 
Byers*'.... 46.0 |. 4.0 74 35 | 58.1 | 3.84 75 48.6 | 1.70 
Canyont 51.3) 0.55 84 33 | 55.9 | 3.65 76 47.0 0.48 3.5 
Castlerock +. 45.4) 1.62 12.0) 76 | 381) 54.0) 5.19 74 46.6. 1.35 
Colorado Springs t T. | 74 28 | 51.4/ 1.92 78 ° 1.386; 10.5 
Co 50.3) 1.33) 10.5. -| %% 34 53.4) 2.48 -| 1.20 
Crip 46.0 | 0.90 8.5 34 | 54.9) 1.87 -| 0.14) T. 
Croo 48.7 | District of Columbia. 76 10 | 42.2) 0.385 |...... 
Deertrail *5 50.0 |. -| 7.0 Distributing Reservoir*®| 76 31 | 55.2) 0.30 Minidokat ...... 90 10 | 48.8) 0.00 
Denver ........ +» 2.5 | Receiving Reservoir*®..| 74 33 54.6 0.38 MOSCOWT 2850.3) 1.07 
Downing t..... 80 18 | 53.7 | 1.25 4.0 || West Washington.......| 79 29 | 53.7 | 0.39 Murrayt....... «+. 70 24 45.8) 0.87 
Durangot ............ ooo] 26 | 48.5) 3.61 Ameliat 83 52 | 69.1 | 5.51 OBS vee 78 22 48.2) 1.74 
First ~ 84 |...... 49.3) 0.68 4.0 | Archert ..... 44| 71.0) 3.28 81 15 | 45.8 | 0.05 
emi 1.60} 16.0%) Avon Park 92| 74.8| 1.88 Payettet % | 8.8 0.05 
Fort 21 48.0, 0.49| T. | Brooksvillet...... 86 50 | 70.8) 0.76 Pollock t ..... 82 28 | 53. 0.97 
Fox........ 1.60; 12.0 | Carrabellet.. ......... 45 | 71.4) 4.40 Rexburgt ..... 16 | 44.2; 0.00 
Garnett......... Caton T. 89 53 | 74.4) 1.05 Roseberry ....-...+- 76 15 | 43.6 0.12 0.3 
Gleneyriet ....... 70 24 | 46.2) 0.75 |...... De Funiak Springs....... 90| 43) 67.6!) 4.05 84 2% | 1.18) T. 
Goldhill 21 47.7; 1.30, 12.5 | Earnestvillet........... 88 52 | 72.7 | 1.89 76 | 50.4) 0.38 
Grand Junctiont...... %7 32 | 54.6) 0.79 | Emerson & 40 | 69.4 | 2.67 Soldiert .......-.. 9 | 43.4) 0.38 0.5 
Greeley 81 19 | 45.8) 0.68 2.5 || Eustis 89) 72.7) 0.84 Swan Valley t ...... 82 10 | 41.6) 0.82; 0.5 
Guleht 21 45.7) 0.62) T. Federal Pointt........... 85) 49) 69.6) 8.58 Warren t 79 15 | 47.2) 1.16 3.0 
Gunnisont 7|40.5; T. | T. || Fort Meadet............. 90 | 48/ 71.8| 2.42 Yellowjacket? . ++} 0.68 
Holly 1.02; 4.2) Frostproof *ti.... 90 56 | 73.2 | 1.89 Mu 
Hugo*®....... 70 22 | 48.8 |...... -| 2.5 || Grasmeret....... ......| 87| 46/720) 1.00 80) 29) 55.4) 2.05 
Hugo NEAL). 21 | 44.9 0.57 5.0 | Huntington 87 58 | 71.7 |....... Alexander ¢ 85 2 | 53.2 1.98 
81 20 | 47.3 0.86 6.0 | Kissimmeet.............| 60 | 77.2) 3.78 Ashton* tf! 75 23 46.1 
Kit Carson 26 | 10.0 || Lake Butlert............ 5.50 Atlanta........ 0.23 | 
Lake Morainet.......... 60 10 | 36.6 | 2.50) 21.0 Lake 89 47 | 69.3 | 4.42 Atwood a*t?.... 80 22 | 46.2 1.71 
89 15 | 58.3) 0.87| 8.0 | Lemon 90; 58/781) 1.25 AtWOOd D 1.46 | 
porte......... 0.50 Macclenny t..........+. 91 44 | 70.0 | 3.35 Aurora Dt 7% | 46.8) 0.36 | 
& 12 | 49.8; 1.43) 12.0 || Manateet ..... sees 89 52 | 72.2) 3.57 Beardstown 2.97 0.2 | 
Layt.. 14 | 44.2 0.25 |...... || Merritts Island+.. 86 60 | 73.1 | 2.17 Bloomi 2 51.8/ 0.16 
Leadville (near) 16 | 88.1 0.54 Miltont...... 5.75 Bushnell 80, 51.4) 1.65 
Leroyt.... 21 | 49.1 0.90; 9.0 || Mullet Keyt.......... 83 64 | 74.0) 1.61 Camb: 2748.8) 1.46 
88/ 24/48.2/ 0.50| 1.8 || Myerst......... 88 | 75.4) 4.72 Carlinvillet ......... 81 2% | 58.9 1.35 
Longs Peak .............| 67 15 | 39.8; 1.05) | New Smyrna t..... 4 49 | 70.6 4.14 Carlyle ..... 1.98 
0.52 1.0 | Oakhill ...............)  & 60 | 76.3 |.....- ° Carroll 76 30 | 52.6 1.87 
Meeker t....... 13 | 44.3 0.28 |...... | 87 47 | 72.3) 1.06 Charleston ...... 80 2% 51.9 0.49 
Millbrook ¢..............| 81 8 | 44.0/ 1.51) 18.0 | Orange City ..... 88) 72.1/ 1.66 Chemung*!........ dee 72 18 | 44.2) 1.06 
Minneapolis+ ....... 87 | 27 | 52.6) 0.98 Orlando 85) 48/ 70.6) 1.07 
Montrose .... 78 25 150.5! 0.68 Oxford *t! 72.2) 0.90 CHICAGO a 
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Taste II. Meteorological record of eoluntary observers—Continued. 
Temperature. ipita- 
Temperature. Precipita- Temperature. Precipita- | | Precipit 
| (Fahrenheit.) — tion. (Fahrenheit.) tion. (Fahrenheit.) = 
2 o | @ 
| | 
& 3 = | 3 
° ° 7 
Clearcreek +..........+.- 2 0.08; T. || Kokomot......... 78) 24 50. 
| 7 | 23) 48.8| 1.39 | Mount Pleasant 74| 30 | 51.4 2.81 
4.6) 097) T. | Princeton*t!. g2| 29 | 52.2 2.00 | Mount Vernon ‘| 45.0 | 2.66 
Galvat . 73 22) 48.8) 1.80 Rockvillet ...... | 1.07 | #6 3.47 
79 2 0.58! T Topekat.......... 2 48.1 
Kankakee 6*+4,........ 71) 2 45.6 er Worthington t Roo Bl 
| as 2.70 St. Charles .............. 24/496) 2.74 
2.70 Spirit Laket 16 44.4) 3.63 
Mascoutan Selene | 3.93] || Toledo 76| 18 46.9) 3.25 
| 3) Sissi 19 | 45.3 | 2.92] 0.5 || Villiscat .............--| 81 | 17|484/ 4.16 
| om 22 | 46.5| 2.78| 0.5 || 73| 19| 46.6| 3.13 
Morrisonville’ 19 46.8| 2.44| T. || Waterloo ........ 73| 18 48.0| 2.86) 0.2 
fount 16 | 47.8| 4.26| T. || 46.7| 2.91/ T. 
leans | &| |i 2 54.2 3.00 Webster City...... TH) 0.5 
O88 16 46.4| 3.19) T. || Wintersett....... 7%6| 17/| 49.4| 3.89 
Pooriad | 53.0 | 0.98 | Charles City 73| 45.7/| 3. || 2.3 
Rantoul *¢!.... .... ... 81 51.0 | 0.22 Coll Springs ........ 23 | 52.7 
74) 48.9) 1.74 | Corning f............ 19) 491) 3. | Belo | 
Tiskilwa ®t? 73 44.8) 0.76 || 15 43.0) 2 3.4) 2.11 
48.0| 1.50) T. | Galvat...... pie 19 46.2) 204) 0.8 | Fort Riley | 90 | 56.3) 1.45 
Indiana. | Gardengrove.... 20) 47.6 || Fo 1.79 
Angola *! 0.75) 0.2 | Grand Meadow*!.......) 68) 444 8.85 | 1-5 Garfield 
Auburn ¢ 46.4! 0.47 |...... | Greenfield t...... 19 49.2 3.41 | T. | = 49.2) 3.18 | T. 
Bloomington | 51.9) 1.35 Grundy Center .. 73 16 «47.0 
Bluffton 484) 104) | Guthrie Center. 18 | 46.7 
ghtt.... 82-9 | 1-21 | | Hampton .... 0.8 $3.2 | 5.63 
Cambridge City 20 0.60 | Hopevillet 7% | 50.0 86-6 | 4.45 
Columbia 47.1| 0.57 | Humboldtt 19) 47.5 | | 4.38 
75 50.8) 1.09) Independence t 16 45.6 $51) T. | 7.8 | 0.60 
Connersville+........... % 40.4) 1.05 T. ndianola t....... 21 51.2 
80) 55.0!) 1.75) | Iowa City b............ @ 48.9 
Evansvillet.............. 271. | Iowa 3.90 . 56-0 | 3-99 
Hammond ¢ ............ | 45. 11 | Lare altel se 
Huntington 8.7 1.19 | 0.5 Larrabeet Lappe 17 | 45.6 8.40 T. | Medicine Lodge 1 | 55.4 
81, 27 | 53.3 | 1.55 | 88 | 90/1 80.4) 3.00 
| 7” | 84.2 | 7% | 2% | 50.0| 3.89| T. 86), 0.75| T 
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TABLE II. — Meteorological record 
other cooperating ntinued. 
emperature. Precipita- — 
(Fahrenheit) tion. Temperature. Precipita- | Temperature. | Prec 
Fahren tion. are. ipita- 
(Fabrenbelt) | tion. 
| lie 
se | ~a gig Ee Be 
OPS 87 3655.3! 4.61 na—Cont’d. ° ° Ins 
Norwich t | 2.00| 0.8 |) 9 38 63.4) 6.31 Cohasset 
Ottawa t 8 | 26/584. 2 Oakridge 92 laola || Fallriver 
26 | 58.4) 2.93) || Oberlin ...... 9 41 66.5| 8.65 | 70 | 82 | 45.9 | 2.98 
Phillipsbr e+ -| 90 | 24/ 1-64) T. Oxford? 92 | 40 67.0) 6.81 | 73) 46.5) 2.76 
Romer? gg] 563) 3.58 Fiain Dealing 86| 43 | 64.4/ 4.84 Hedley ..... 
Russell | 4.10). | Ro 95 | 08.8 | 4.85 | Hobbs Brook | 3.98 
92 3255.5 2.93 be wy 89 42 67.8 1.87 i| lon ll. 70 | 24/ 44.8 4.08; T 
Wamegoe! ase 9 51 70.8| 5.60 | Long Plain 75) 20/485 3.37 
| | 81 Cumberland Milla 68 | 44.0) 5.48 | al 3.82 
BowlingGreena*'....... 81) 27 | 56.5) 2.71 70; 2 46.2) 3.21 20/420) 3.31) T. 
Bowling Green Jt ....... 523) 1.27 Farmington+............ 6 | 45.2 | 2.00 Mount Nonotuck.....-.. 
80| 32 57.2| 2.53 21 | 42.0) 4.77 — 27 49.6 3.46 
81) 561) O71 gton ..... 66) 27 | 46.9) 3.12 Pittsfield 29) 48.7 | 3.20 
Falmouth? Br | 68 44.7| 3.75 | Plymouth*!...... 72 | 2 /|45.8) 2.74 
Pranklin®4i 31 53.3 1.10 | 66 23 45.0 | 2.66 Quinapoxet 3.49 
Georgetown ....... 89 58.4) 0.71 | Annapolis | Roberts Dam ..........-. 
Greendale*'....... 78) 2) )....... | Volley ....... 7S) 44 | 58.2 /...... 8.18 
Greensburg + ..... 80) 52.5) 1.28 74| 2 50.4) 2.06 Somerset *!........... 3.29 
Henderson t 80 | 82 | 56.0) 0.99 | Charlott 2.6) 1.90 South Cli 
Hopkinsville .. 82) 35 58.7 | 2.67 Cherryfieldst? Springfield Armory 
Leitehfield t..... 81 | 30 57.6 1.76 55.4 |" 1.40 
81 30 «(52.1 2' 93 79 26 | 52.3 0.44 75 25 48.0 3.4 
Maysvillet.............. | 9) 55.0) 0.70 Darlington t....... | 82) 54.4) 1.47 Wakefield t 
Mount Sterlingt ......-. 16 | 44.8° 1.87| T. | Westborot.. rr re 
8 22% 51.8 1.91 Fallston 29° 54.0) 1.04 Weston 24 | 48.6) 4.14 
Paducahat............-- B14 53.24 1.82 Frederick 74) 21 48.2) 0.96 45.4 2.94 
Paducah 2.34 ee) 74| 58.0] 0.90 Winebendon 4.30 
29 54.9 1. | 75 | 20 | 46.6 
Russellville +...... 86 | 99 | | Hophine Hospital| 77 34 53.7 28 47.6 ¥. 
201 | Mount St. Marys Coll-t.| 79) 31 | 81.8) 1.06 
Vanceburg t. 99° "53.1 | 80; 35 58.2 Ball Mountain .......... 70 25 | 45.0 r. 
Bastro 95 | 38° 66.1 3.30 | Yan Bibber..............| | 51.8 Big @| | 
Baton Rouget...... as | Western Port ........... 48.8) 1.11 69; 18/440 1.04) 0.5 
88 | 38 68.6) 5.12 70 | 26 46.5 | 3.86 1.06 
im all . 93 69.7 6.25 ee 8.11 } Chebo ~ 68 45.4 2.45 4.0 
Farmerville ° couse 92 44 «67.8 5.37 76 27 47.4 4.28 78 21 | 47.4 | 1.59 T 
Lafayette + 93 42 68.8 4.76 | 2.77 73 19/445 0.7 0.2 
Lake Charles 47 | Cambridge a .. Gladwin ...... 41.7| 1.70) 5.5 
Lawrence ¢. 87 | | Chestnut Hill.. ee | Grand Haven 
| 70. Clinton @ ........+ 2.82 | | 46.4) 1.26 0:2 
PO 75 2 47.4 1.45 
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Tasie II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature: Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahbrenheit.) tion. (Fahrenheit.) tion. 
| By | Bs Stations. By | 
g g 38 ise g 
Michigan—Cont'd. | | Ina. | Ine. Minnesota—Cont'd | Ins. | Ins. souri—Cont'd ° ° | Ins. | Ins. 
Grayling. ........+. eee 70 15 41.9| 0.60) 2.0 || 43.7 | 2.99 | Brunswick .............- 79 28 | 53.5 | 2.30 
Hanover ...... a 2 46.3) 1.18 T. | Long Prairiet........... 41.0) 3.45) T. 77 33 | 4.8) 2.65 
Harrison ...... 70| 43.4/ 1.17. 25 Luvernet...... 44.5| 8.47| 1.2) Cedargap*'............. 86 | 38 544) 2.35 
Harrisville .... 2143.8, 1.47| 2.0 Mapleplain.............. 43.6 4.08 0.5 | Conception.............. 79 27 53.4) 3.99 
Hastings ...... 72) 46.4) 1.16) 0.2 | Maplewood*'.... 45.4 |....... 0.2 |) Cowgill *® 88) 80 55.3) 1.86 
Hayes *.. ose -| 46.7) 0.85 |...... || Mazeppa!........ 40.6 | 1.20 | Darksvillet....... 77 | 29/52.0) 2.30 
Hi hiand Station........| 7 1% T “4.4 3.9% 0.2 28 | 52.1) 2.74 
Holland 76 | 50.0 |....... 42.3) T. | Big 82 31 | 58.0| 2.12 
Howell ¢.......+ 1.19| T. || Minneapolis (W. T 3456.9) 2.81 
75 21 | 45.9) 0.72) 45.9) 2.31 19 34.6) 1.98 
Iron River... 38.3%) 2.48) 4.0) 43.8) 2.87 32 52.6! 1.30 
74 18 | 44.1) 0.76 1.0 || Moorhead 49 || 1.79 
Jeddo ..... oe 44.4) 1.15 76 42.9) 3.50 28 | 55.2) 2.44 
Lake City .......... 1.08| 0.5 || New London....... 75) 1.90 31 52.9 1.91 
Lansing. 74 0.87 T. | New Richland*!¢...... 74 18 | 48.3 |....... 1.60 
Lathrop 14 | 42.3% 2.56 6.0 | New 19 | 44.7) 3.55 33.8) 3.00 
Le@wistOn 7 3, 4.8) 1.07 T. Park Rapidst..... 10| 399) 1.76 29° «50.0 |) 1.80 
Ludington 72 | 46.3 Pine River *'....... 13 | 38.2) 3.10 30 49.5) 3.22 
LUZOTNE . 69 19 | 1.22 4.8 | Pleasant Moundst... .. 78 16 | 46.2 | 3.49 21 54.0) 2.57 
Mackinaw City.........- 6 | 27 42.9) 2.31 2.0 Pokegama Falls'......... 75*| | 35.1/| 3.79 y 31 55.4) 2.69 
Madison ......... 75 | 47.0) 1.82) T. || Redwingt.......... 2.73 Harrisonvillet.........., 89) 54.3) 2.36 
Mancelona 70| 17 | 43.2/ 1.51| 8.0) Reedst.............. 3.91 82 | 26 53.6) 2.88 
Manistique @ | 41.5/ 4.10) 5.0 Rolling Green........ 71 20/ 2.50) T. || 3.16 
| 6.8 || St. Charlest.............| 74| 12/446| 2.23| Houston......... sons 25 | 2.03 
Mayville* ........ 46.8| 0.78) T. | St. Cloud...... 70) 14/40.7| T. || Houstonia......... 1.46 
Middle Island *™........ OO) | St. 15 | 42.2/ 2.17) T. | Humansville ............ 86) 55.4) 2.13 
Mottville*....... 73 19/ 47.1) 1.4) T. St. Peter. 70 18 | 45.4) 1.95) T. 22 52.8) 2.54 
Mount Clemens.......... 69) 28/442) 1.29) T. | Sandy Lake Dam'...... | 38.6) 5.18) 8.0 Jefferson Cityt.......... 82) 58.1) 3.05 
Mount Pleasantd........ 06 18 45.2) 0.59 1.0 | Sauk Center*!... ...... 72 12 | $7.1| 3.98) T. || Kidder....... 27 1.96 
Muskegon 74| 2 45.8) 1.01) 0.5 | Shakopee®........ ... 16/ 45.1) 4.15) T. || 88] 8.92 
Newberry ........ 4.9) 4.57 5.0 || 1-65] 8.5 || Lamonte hore 1.59 
North Manitoulsland*™ 65 BO 44.8 |....... Two Harborst .......... 68 19 | 42.4) 4.85 1.0 Lebanon...... 34 | 56.5) 2.79 
North Marshall.......... 73 2) 5.5) 1.69 T. 75 16 | 44.2) 3.33 7 29 53.8) 1.87 
Northport ........ 29 4.7) 0.538 4.0) Willmart.............. 75 13 42.5 23.00) T. || Liberty 85 54.8) 2.34 
Olivet ..... 73 97 | 6.4) 1.4) T. || 20/ 45.7; 2.99; T. || 26 | 52.6) 2.20 
ooo) 21 | 0.74 T. Worthington ......... 73 2 44.4, 3.90 0.1 2.10 
Owosso ..... 72; 19| 44.0) 0.72) T. | Zumbrota*!............. 72 8 | 44.2 || Marblehill .... 83 | 24 54.4) 1.90 
PATE 0.84; T. | Mississippi. | Marceline 80} 52.7") 3.08 
Petoske 66 26 43.2) 2.85 11.0 | Agricultural College..... 87 | 39 64.9) 2.61 Marshallt....... .......| 2% 2.20 
Plymout 74 21 47.0) 1.68) T. || 90 33 61.4) 2.13 80 2450.4 3.18 
Pontiac... 71 2245.1; 1.61) T. Batesvillet........ -| & 31 | 60.2 2.80 Mexicot........ 24 53.3) 3.24 
Port Austin. 75 23, 4.6) 0.68 T. Bay St. Louis.. 5470.4 4.39 | Mine La Mottet......... 80 2653.8 2.81 
4 | || Biloxit....... 91 «46 69.0) 6.80 Mineralspring....... 883 81 | 57.0! 4.98 
Powers . 71 19 41.0; 4.12) 4.0 | Boonevillet ... 85 | 64.2) 2.24 Montreal*’'....... 51.6¢) 2.61 
Reed Cit 69 18 43.3) 0.80 2.5 | Brierst........ 43 64.8) 7.71 Mount Vernon ........... 87 26 4.0) 2.52 
Rogers city 70 43.2) 1.49) Brookhaven t 91 37 | 64.9) 6.15 Neosho .........++ 29° 56.6) 3.63 
Romeo...... 66 45.0) 1.02 TT. | Cantont....... 8 41 | 65.6) 3.02 Nevada....... 2.12 
Saginaw 45.6) 0.50) | Columbnsat...... 3.61 New Haven*?...........| 81 34 (57.7) 2.96 
St. 2 4.3 1.99 | 3.0 Crystal Springst........| 87 4 6.6) 5.50 | New Madrid......... 33° «58.8 | 3.19 
St. 74) 15) 46.0)....... | «40 | 66.0) 3.90 | New Palestine *t!......| 80) 35 55.8 | 2.05 
Sand beach 88 50.1) 0.62 | Enterpriset ............- 86 32 | 64.2) 1.9 Oakfield 30 55.6) 2.69 
7 | 45.9) 1.01 T. || Fayettet....... 9 | 39) 66.2) 6.57 2.77 
Sault Ste. Marie......... 5.9 | French Campst.........| 89 23 60.2) 2.61 | Oakridge 81) 58.7) 2.29 
Somerset ..... 75 21 45.9; 1.20, T. || Pultont........ 32 60.6) 3.01 Oldent ........+.. 28 56.0! 3.28 
South Haven ..........+. 4.4) 0.79 0.8 Greenvillea....... 85) 44 | 63.3 | 2.89 Oregon a...... 83 | 380) 54.6) 2.92 
Stanton 21, 44.8) 0.27 1.5) 8.20 i Oregon }*!... 29 | 52.3) 2.97 
Sturgeon Point*™ ..... ABT || Hazlehurst f ...........- 92) 40 7.90 BBP 1.82 
74) 46.2) 0.56 |) 85) 40) 61.0) 0.27 2.10 
Thunder Bay Island* 66 4.2 |...... Holly Springst..........| 84 388 60.7) 1.97 | Palm 82 28 | 53.4) 2.38 
Vandalia 48.4) 1.6 0.5 | Itta Bema) 83 34 «60.8 | 3.17 Phillipsburg * t! 80 52.2/ 3.42 
Waverly. 7 19 45.4) 0.68 JACKSON 86 35 3.09 Pickering **.............| 9 23 | 53.9) 3.21 
Wetmore 67 13 | 40.0) 4.69 | 14.0 | 88 37 | 3.19 Platte River*®.......... 78 22 51.8 2.63 
Ypsilanti ...... 72 2 4.8, 1.683 | OF 85 38 61.0) 4.% -| 23 | 58.2) 1.62 
Min . | Leakesvillet .......... 98) 87 4.40 50.0) 2.47 
dat........ 79 41.6) 1.2% 2.0 OWD 92 42 67.6) 3.18 | Princeton 80 28 51.8 2.89 
Albert Leat...... 73 18/ 45.0; 2.75’ T. | Louisvillet...... 64.0) 3.12 Rhineland ..... .......| 7 29 | 55.0) 3.08 
Alexandriat ............ 72" 41.0" 8.01) T. || 8 38 63.7) 1.50 | Rolla ..... 2.57 
Beardsley? ..............| 13 3.46 0.4 Magnoliat.. ............| 37 | 66.6) 7.27 SC. Charles 88 30 56.1) 1.71 
7| | 47.8| 4.40 | 89) 68.7| 4.60 2.60 
Bingham Laket..... ... 71| 47.2|...... || 88) 86 64.8) | St: 
Bird Island............ % M4 3.57) T. OF 43 «(67.4 4.70 35 | 51.5 | 2.52 
Blooming Prairiet......| 72 5 | 4.8) 2.50 1.0 | 61.4/ 2.65 | 8.00 
Bonniwellt..............| 7% 17 4.0) 3.89 Palo Altot........... 41 64.2) 2.69 Sikeston...... 83 30 58.6 1.20 
Caledonia Tl 16 | 45.5 | 3.05 0.8 | Pontotoc & 82 00.9) 2.27 | 88 27 | 55.0) 1.50 
Cambridget .............| 7 42.2) 3.55 lessons 3.00 3.45 
18% 42.35 3.33; T. Port Gibsont..... ......) 91 35 65.0) 5.98 | Unionville 80 2 | 52.1) 2.96 
Collegeville .............| 74| 3.11| T. || Rosedalet........ 8 | 3.10 | Virgil City......... 1.73 
Crookston f 74 13 | 40.8; 1.02 6.0) Stonington*!........... 44° (67.1|...... | Warrenton ..............| 29 54.2! 3.81 
Duluth.......... | || 46 67.6) 2.15 Willow Springs .......... 86 6 | 56.2| 2.71 
Faribault........... 76") 15') 46.4') 1.85) | Universityt ............. 81 62.9) 1.51 Zeitonia ........... 2.16 
Farmington ¢............| 74 13 | 42.6) 3.25| 2.0 || WaterValley*t'........ | 60.5) 3.51 ‘ontana, 
Fergus Fallat...........| 73> | 42.1/ 1.96 0.5 || Waynesberoa..........., 8) 35 2.90 _ Agricultural College...) 7 27 45.2) 0.58 
Glencoe t..... ee 76) 10) 42.8) 3.64) | Waynesborodt.........-| 86) 42 66.1) 2.55 24/51.4/ 0.30) 3.0 
Glenwood t... #18/ 41.6) 3.74' T. || Woodvillet..... | 47! 66.9) 7.60 Bigtimbert..............| 81 | 20) 47.8/ 0.79| 2.0 
Grand Meadow 73 16 44.2) 1.97| 0.3 || Yazoo Cityt............| 91 35 68.8 4.48 Billings .........++. cone] 14 82.9 0.00 
Grand Portage. eos} S83) 15) 35.2) 0.94) 2.0) | Boulder 24 42.8 0.30 2.3 
Granite Fallst .......... 14" 42.1% 3.35) T. ETS, 30 51.2) 2.18 | 76 26 45.6 0.55 
Lakesidet........... 10 41.6) 1.80! T. Avalon .... 80 27 | 53.2) 2.54 Buttet ..... © 22 44.0) 0.47 3.0 
Lake Winnibigoshish 22 | 38.6| 2.86 0.8 | Bethany 2.05 “Chinook 22 | 479 | 0:80 
Lawrencet... 1) | Bolekow + 2 43 “Cokedalet 76 | | 46.6 | 0.56 
Leech Lake! ... 7 3.82 Fort Custert 86 17 47.2) 4.25 
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II. record of voluntary and other cooperating obsorvere—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fabrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
j 
| 3s | 3 
= a 
Stations. Stations. By | Zp Stations. Es | Be 
4 a 4 
= = ° 
Montana—Cont'd. ° ° | Ina. | Ine. | Nebraska—Cont’d. ° | Ins. | Ine. || Nevada—Cont’d. ° | Ins. | Ine. 
Fort Keoght ............| 86 16 | 45.4 | 0.50 | 88 24 | 48.4) 0.88 1.0 || Osceola. 84 23 | 56.0) 0.37 
Fort Logant ........ «++ 75 19 | 43.4 0.44 2.7 || 88 22 1.82 2.0 | Palisade*!..............| 7 25 | 56.3 | 0.05 0.5 
Fort Missoula...........| 76 44.4; 1.13; T. | 84 14 | 43.9); 1.98 1.0 Palmetto...... 18 | 50.8 | 0.30 3.0 
75 | 11/486) 0.45) 0.6) 68) 219 45.8) 2.55) T. || Reese T 
Glendive t 86 15 | 47.7 | 0.40 26 | 54.1) 0.88] Reno®®............. 8 | 980/ 51.8 |...... 
84 27 | 62.9) 0.08; T. McCool ....... | Reno State University .. 25 | 52.4) 0.08 
Havre........ 86 17 | 44.4| 2.55) T. | Ruby Valley. 1,02 7.0 
1.8 Madrid *t®..............| 80 24 45.4) 0.80 8.0 || St. Clair Sl 29 | 52.0) 0.24 
Hogan | 2 | 46.2) 0.80] 8.0 || 2.76| 0.5 || San Antonio............ ~20|...... 7. 
74 19 | 42.6 0.98 2.4 || Milford 7% 35 | 45.8 | 2.96 AVille 88 29) 56.6) T. 
Lewistown 80 19 | 44.0 | 0.38 1.0 || Minden a@*!............+- 86 22 48.1) 1.87 2.0 || Stoffel] & 11 | 42.1 | 0.00 
19 | 47.3 0.42) | Mindend........ 1,87 |...... || 94 12 | 54.8 0.17 
79 | 26) 49.4) 0.83) T. | NebraskaCityat......... 88 25 50.2) 4.56 74 30 | 46.0 0.00 
Manhattant......... 72) 16 40.4 0.21| T. Nebraska City)*!...... 82 17 50.4) 4.94 TW 30 | 47.0 | 0.45 3.0 
Martinsdalet............| 78 15 45.2 0.01 0.1 || Nemaha*! ..............| 88 26 | 51.4) 4.20 26 | 47.4; 0.42!) 2.2 
Marysvillet .............| 78 2444.8) OR 6.2 || 86 15 | 46.1) 1.89} 12.0 || Tybo...... 23 49.8 | 0.00 
Miles City ...... Norfolk 88 22 | 47.9 | 2.50 0.6 | Verdi*? 31 | 51.0 | 0.18 
9| 43.2; 0.40; T. | Norman..... 2253.8) 2.17) T. | Wadsworth *!...........| 86 26 47.0; 0.10 
Radersburg t....... ..-- 71 22 | 46.3; 0.60).... North Loup 87 16 47.7 2.18 15 | 44.4 0.62 1.0 
St. Ignatius Mission ft 72) 2 | 45.6) 0.21 North Platte... 18.0 | Winnemucca ........ +|-T. 
Bb. Pawle 48.2") 0.08 0.1 Oakdalet..... 16 45.8| 2.39 1.5 | New Hampshire. 
738 21 | 46.3) 0.55 Odell coos) 22 51.3 2.84 22/ 44.4) 3.35 T. 
Virginia Cityt.... ..... 75 18 | 44.7 | 0.72 4.0 || .... cues 66 22 | 43.4) 3.37) T. 
Wibaux 5 41.2; 0.65; T. O'Neill t sess | 18 46.1 1.84 8.0 || Brookline*! ............| 74 24 | 46.8 | 3.60. 
0.58] T. 15 | 47.9) 2.91 || COMOOEE «0. 72 24 | 46.0 4.00 | 
Agee 87 | 24) 44.6) 2.27 4.0 0.60; 6.0 || Graftont 71 19 | 43.8) 5.67) T. 
cece 82, 19 48.0; 2.66; T. Palmer @*!...... 90 48.9 2.50 || Hamover 65 24, 44.8/ 3.92) 1.0 
Alliance *! 8O 43.7 0.70 7.0 = 71 20 | 45.2 3.24 
Ansle 90; 15 | 47.1) 1.75 3.56 || Lancaster 68 20 | 43.0 | 3.38 | 
Arborvilie* .. 51.6 | 268/ T. Ravenna }*!....... Gt | 44.5) 1.40 22 45.6 3.28 | 
Arcadia ............ 88) 18 | 48.5] 2.20 3.0 Redclouda....... 2.39 | North Conway..........| 74 44.8) 4.18) 0.5 
Ashland at..... .... 24 51.3] 3.28; T. | Redcloud 6®!...........| 2451.0, 2.50 Peterboro 20 43.8 4,24 | 
Ashland 8 50.6) 3.12) T.  Republican*!........... | 2 47.4! 1.04] 20) Plymouth ...............| 69] 20/48.6/| 5.00/ T. 
15 48.4 1.41 1.5 | Rulo®!..... 28 | 54.4 2.35 69 | 22 | 43.8) 5.37 
Auburn ®t! 91; 253.6) 4.2 Bb. LIDGE 0000060 9) 3.0) 2.33 1.0 || Stratford 69 45.1) 3.39) T. 
Bassett ...... ed | 14 | 46.9 1,32 S.0 |) 2.90 West igs 67 6 | 41.8; 2.62, T. 
Beatricet 89 | 2.68 Santee Agencyt......... New Jersey 
Beaver Cityt ....... 18 | 58-0 | 0.87 1.5 Sargent....... | 2.20) 5.0) Allaire..... me 
9 | 20| 51.5 | 0.80] 8.0 |) | 2.15 Asbury Park ............| 69| 29) 52.0 1.67 | 
3.08 Seneca*!................. 86) 20 48.8/ 0.20| 20) Barnegat‘...............| 82) 54.0 | 1.43 | 
Bluebill 88) 51.0) 2.65 |} Seward | 22 48.6) 3.49 Bayonne 75 | 30 53.0) 1.88} 
4.32 || Springview | 16) 46.8 | 1.12 8.5 || Belvidere 74 24 50.2 3.04) 
Brokenbow*!...... 85 15 49.2 2.35 8.0 || Stanton *! 85 22 | 46.4 2.21 Beverlyt ..... 79 28 53.0) 2.45 
1.90 State Farm............../ 89) «621 | 49.8 | 3.06 76 | 384) 51.9! 2.40 
&2 26 | 44.8 1.29 4.0 || Strang*!.......... 26 | 51.1] 8.90 Blairstown ..............; 70 2 | 47.8 | 2.12 
80/ 1.00] Stratton ................ 1.25 MOM 25 | 49.6) 1.99 | 
Central City $1 | 48.8] 2.40 }...... Stromsburg 1.87 . 35 | 54.8 2.28 
Chester *! .......... 86] 28/405] 3.07] T. || Superior®®.............. | 90 | 3.98 |] Camden 73) 80) 52.83] 2.67 | 
Columbus .. 84) «19 48.8) 2.25 O.5 89°) 49.5°) 3.47 0.3 Cape May ..... 78 36 4.58 
enks 1.85 Syracuse .......... pa 3.54 Gee May C. H.t...... 7 | 33 54.2/ 3.52 
Creighton t........ 85 16 | 44.8) 3.28 2.0  Tecumseh?/t ............ 90 18 54.6 3.47 | Charlotteburg...........| 21 47.8 | 2.24 
| 25 | 51.4) 3.89 Tekamah...... 8714-8] B96 || Chester ..... 68 30 | 48.0 | 2.78 
Calbertson . 1.80; 10.0  Thedford*' ........ 16) 45.9) 1.15 5.5 | College Farmt.......... 73 28 51.8) 1.62 
23/53.8/ 3.00) 16.0 Turlingtont............. | 93) 93/498) 3.62 Deckertown............. 79| 2 49.0) 3.07 
David City 80) 28 48.2) 3.30 0.5 || Valentine t.............. 86 16 45.8 0.35 21 | 48.5 | 2.08 
Divide ........ 1.37 |} 3.02] 0.7 Ree “Harbor City ...... -| 76) 26] 51.9) 2.83 
88 | 50.9) 292) T. | Weeping | 18 46.4, 3.01; T. | Englewood............. 76| 26 49.8| 2.15 
2.47 0.70 7-0 Franklin Furnace....... 69 2 | 49.2 | 2.45 
Ericson SS 19 | 44.6 1.90 2.0 || Wilber*!....... 8 2 51.8 4.00 78 31 | 51.6 | 1.99) 
Ewing t......---- 2:70 | 2.0 Wilsonville | 1.19| 2.5 || Priesburg 2.13 
Fairbury t........ | 26) 51.5) 2.82 Woodlawn ..... 3.12 Gillette ..... 24) 48.5) 1.9 
Fairmont t .............-| 88 | 20 | 48.4/ 3.15] 0.2 || York®! 2 | 50.4) 2.46 Hammonton. ...... 2.53 
Fort | 84 | 47.4) 1.20 | 49.1 0.00 Hightstown ............. 29 52.0; 2.18 
Franklin t..... 0.5 Battle Mountain*'...... 8&8 35 0.18 Imlaystown.... ........ 74 30 | 53.3 | 1.82) 
80 17 | 48.1 | 2.68 Belmont. Ol ae || 1.99 
Genevat......... 88 | 3.32 | 0.5 | 83) | 49.1 | 0.20) T. Lambertville ............| 72) 27 50.6 2.23 | 
87 2.08; 0.5 Candelaria .... 29/502) | Moorestown ............ 78 | 29) 52.9) 2.54 
Geringt... 85 0.33) 3.0 Carlin*!..... -| 2) 42.8) T. Newark a...... 82) 52.7] 1.62) 
Gibbon........ 1.20 Carson City.... | 83 51.0) 0.30 0.3 || Newark bt ..............) 7% 81 52.0) 1.76 
Gothenburg .... 1.85} 5.0 Carson City (W. lewees ccosele 0.8 New Brunswicka.......| 79) 28 53.3 1.66 | 
Grand Island a... 2.50 Cloverdale *!... .. | | 55.3) T. 0.8 New Brunswickd.......) 77 | 28 50.5) 1.70 
Greeley ...... 1.60 0.5 Clover Valley... 0.68 1.0 || Newton .......0... 28 | 48.4 |...... é 
Haigler ........ 0.60} 6.0) Cranes | 0.51 |] Gowan City 75 | 385 58.9) 8.05 
Hartingtont.. 3.23} 1.0 | Darrough Ranch | Oceanic .:........ .| 389) 55.21) 1.50 
Harvard *!....... 2.94| T. | Downeyville ...... .-| 92] 0.28 Paterson ....... 80} 52.5 1.81 
Hastings *!....... 2.70| T. Duckwater... -| 80°; 20°) 54.6¢ T. Perth Amboy. 72 | 2) 51.2) 1.96 
Hayes Center t . 1.45 8.0 Elko*®...... --| 80 28 44.7 0.35 | Plainfield..... 78 28 | 52.8) 2.16 
Hay Springs 0.80 7-0 || Bly 73 | 18 | 44.2 0.70 |...... | Rancocas..... 23.05 
Hebront.... 3.31 | Fenelon*? 0.40 Readington 76| 94 | 64.7 |...... 
2.72 | Goleonda*!... 78 29 52.9) 0.30) T. Rivervale...... 76 23 | 30.0) 2.12 
Holdregea ... || Halleck *?..... 77 40.2) 0.82) 1.0 Sergeantsville*! . 71| 82 /50.2) 2.12) 
Holdrege*! 50.8 | ...-.| 2.0 | Hawthorne a*® 81) 40/ 58.0 0.20 Somerville . 73 | 22) 51.2) 1.56) 
Imperial a .... 86 13 | 47.0| 1.00} 10.0 Hawthorne d.... 83 30 55.4/ 0.20 South Orange .. 72) 50.8) 1.50) 
Indianola 2-40 7.0 Hot Springs *!.. 76 24 /58.0) T. | Staffordville eves 3.16 | 
-| 9 50.5 | 1.25 /]...... || Humboldt®!............. | 7 30) 52.0) 0.30 Toms River .. 76 27 | 52.7 2.81 
Kennedyt .. --| 85 | 44.9) 1.45| 12.0 Keysers Springs........ 0.10 | Trenton ...... 78 | 84 55.7) 1.97 
Kimball t..... 82 20 47.7 0.20 2.0 Knickerbocker Mills.... 78 2 58.6 0.22 2.5 || Vineland 28 | 52.1) 2.53 
88 | 44.2 1.49) 4.0, Lewers Ranch....... 81 26 52.9 0.68 1.0 Woodbine..... 25 50.0 | 3.38 
Lexingtont............. | 14/ 49.3/ 1.60/ 3.0 87 | 36 59.2) 0.26 New Mexico. 
Lincoln 80 27 | 50.4) 3.30 92 0.11 | Albertt...... 33 | 55.6 | 3.37 
86 18} 469] 0:60} 6.0) Mi 88) 30 | 73| 82 | 54.3 | 2.55 
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Taste Il.—Meteorological record of coluntary and other cooperating observers—Continued. 
Temperature Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) (Fahrenheit.) (Fahrenheit.) n. 
| 3 | | 33 | | 3.3 
Stations. Stations. Se | Se Stations. | 
g | | die Se gig. Es Se 
iz | lz | 
New Mexico—Cont'd. | © | © | | Ins. | tne. || Mow York—Cont'd. | © | | Ine. Ins. North Dakota—Cont’a | | © | © | Jns.| Ins. 
5.97 T. Ogdensburg 65 27 | 46.0) 0.738; 0.5 Falconer ..... .......... 5 38.9) 0.06 T. 
Bernalillo 73 | 50.6) 3.71 | Oxford ..... 70 269) T Forman t i....... 81 44.8) 1.98 0 
Bluewater t 19 | 47.2; 2.99 T | 46.2 2.02) Fort Yatest............- 13 | 41.8| 0.45) T. 
Buckman 74 16/ 41.6) 1.87 T Perry City..... 79 21/ 43.6) 4.07; T. | | & 8 39.6| 1.39; 5.0 
Chama t.. S4 2 48.3) 1.47) Phoenix............ 2.46 | | 0.2) T. 
Deming *® 87 | 42/ 62.2/ 3.25 | 5.04 | Grand Rapids+...... 11 41.0) 1.96! 17.0 
Kast Lasvegast.......-- 72 27 | 48.4 4.35 | B.2 || Pittaford 76 2% | 46.3) T. | Jamestownt............ 43.0) 1.33) 10.5 
79 82) 56.5) 4.10 Plattsburg Barracks 78 28 43.7) 1.68) McKinney | 6 36.9) 0.10 1.0 
80 29 51.9) 2.42) | Port 70 247.7) 3.58 | 7 14 40.0) 1.05 3.5 
4.12} 1.5 || Potsdam 25 41.9] 1.14 | 41.2] 0.38) T. 
31 | 53.1) 6.15 .. 7%) 48.2) 2.66 74 36.6! 0.00 
$1 | 61.6] | 1.0 || Rochester .| T. || Napoleont.............. | 7%) 9 399) 40 
90 | 51.2 | 2.32 | 1.90 | New England Cityt..... | 80; 10 39.2 | 0.00 | 
82 | 53.0) 2.72) | Romulus ...... 3.30 | Oakdale t 4 | 7) 4 41.6) 0.47; 0.3 
34 | 58.6) 5.27 | Saranac Lake . 1.31} 0.5) 88) 7 B98) 0.07) 0.7 
30 | 54.4) 4.44 | | Setaukett .. 2.87 Powert.. | 46.0°) 1.57) 2.5 
11 | 36.6 | 2.67 | 19.5 | Sherwood ... 3.66 | St.Johnt.. 7) 10 89.4/ 0.75) 0.5 
29 | 50.0) 2.14 | Skaneateles ... 3.48 | | Sheyenne.... ..... 39.3) 0.38) 0.8 
40 | 59.3) 6.46 South Canisteo 76, 4.6 6.49) T. | Steelet......... 1.1 
30 | 53.6 | 3.00 Southeast Reservoir 2.39 | Townert ....... ... 38.4) 0.00, 
30 | 51.5) 6.01 | South Kortrightt... | 2.35 Universityt ...... 78 40.9/ 1.12) 3.0 
20 43.8 | 3.82 2.0 || ces | 4.02 | Valley 70 9 35.7 | 0.94 | 6.0 
22 47.4| 3.81| 9.5 || Varysburg ...... 77 | 44.3 2.63) T. | Wahpetont.. -| 15 43.0) 0.53) 
36 | 57.0) 3.40 76| 95 1.61| T. || 37.3| 2.73| 3.6 
20 47.6) 0.09 | Wappingers Falls....... 2/500 3.34 0.5 
36 50.5) 1.83 | 2.66 Willow Cityt..... ...... | 7% 6 40.0) 0.00) 
82 | 58.8) 5.46 || Watertown......... 1.72 Woodbridge? @....1 0.70) 8.0 
31 | 57.0) 3.58 || Waverlyt............ 21) 46.8) 4.90 hio. 
gw 24) 45-1 4.42) T. | 2 47.0) 0.81/ 0.5 
80 | 51.8 | 7.64 | 92/47.5| 1.40| T. || Annapolis............... 70| 46.8| 1.49|...... 
82 |...... 4.89 | i| 76 28) 49.2) 2.36 | Ashland ....... 72 | 45.8 0.68, T. 
18 | 49.4 | 3.82) 4.5 | Willetspoint ...... 76) B1/ 51.6 | 2.48 | 29 48.8/ 1.93/ 20 
49.0) 2.71) T. | North Carolina | Atwater............ 1.28) 
50.4) 4.01) T. | 7% | 54.2) 0.87 | 0.93) T. 
2.65 Beaufortt...............| 79 | 44|62.6| 3.07 Ban 72) 47.8) 0.99) T. 
| Biltmore t....... | 0.65 0.85 | 
|| Bryson Cityt............ 1.09 | Bellefontaine ........... 73 | 2 51.4) 0.60! T. 
23°°46.0| 5.73 T. || 79°32" 1108 | ment....... 0.93 | 
1.80 || Edentont 78 | 387 59.0) 2.70 Benton Rid 79) 2 49.2) 0.56) T. 
73| 43.7| 5.02) 0.1 || Experimental Farm....| 76° 38") 58.2°....... | Berlin Heights .......... | 1.60 | 
Angelicat........ 8.18| T. || 1.38 | 75 | 29 54.4) 1.11) 
Appleton 45.8) | 78 43 61.6 | 3.20 | Bigprairie .............+ 7 | 46.4! 1.02/ T. 
| 28) 42.9) 3.22) 1.0) Fayettevillet ........... 82 33 | 60.4)| 1.36 | Binola........ 26 49.4 1.16) T. 
8.42 || Wlatrook 73 23/526 2.08 | Bissells......... 74) 47.6! 1.01) 
| 7%} 45.3) 1.48 Goldsborot 84) 58.8) 1.79, | Bladensburg............. 77 | 47.1) 0.69. 
Baldwinsville. 47.5) 2.07 | T- Greensborot 381 88.7 | 1.20 | Bloomingburg...... 0.88 
Bedford ..... 77 26 49.2) 2.35 Greenville. 2.01 | Bowling Green .......... | 19 47.2) 0.56 | 
Big Sandy | @| 45.2)....... Henderson t......... +++ 80, 34/ 57.9) 1.37 | Cambridge .....  ....... 76) 21 46.7 1.09 
Bingham ne, 7B % 46.4) 3.68 T. Highlands .............. OF) Bi 50.8 | 4.40 | Camp Dennison. ....../ 76) 2 51.6 2.00 
Binghamton W. B....... || Horse Covet 72) 55.1 | 3.89 Canal Dover....... 46.6, 1.11) T. 
Bloomville ........++ «++ | 49.4) 3. Jacksonville t... .. eee 79 35 | 60.4) 2.21 | | 2.2) T. 
Boyds Corners 2.21 | Lenoir*t!...... 7% 1.01 | Cantont...... ose 24/ 47.6) 1.01] T. 
ntwood ...... 72) 4.10) 64) 47.4/ 1.58 Cardington .......... 47.9) 0.77! T. 
Brookfield . 70; 21) 47.8) 1.37, 1.5 | | 7 381) 56.4) 1.49 Carroliton...... .. 76) 47.8 1.10) T. 
Brooklyn 82 52.9/ 1.73) Louisburgt........... 81) 56.7) 1.76 1.39 | 
T. || Lymm | 55.8 | 2.66 Celina ..... | 88) 58.2) 0.46] 
Canton t 6 | 42.8) 1.02| T. | Marion ............ 57.8 1.46 | Cherryfork 80; 21) 50.4) 2.23 | 
72) 24) 49.0) 2.63) Moncuret .......... 1.60 7) 1.8) 
Catskill...... 71 29 49.0 | 2.39) 1.58 | Clarksville .............. 24) 1.20) 
Charlotte * 64) 444)... | Morganton *t! 0.76 Cleveland 7% | 48.6 1.15) T. 
Cherry Creek. .| 2.54 | | Mountairyt ...... 76) | 0.45 Cleveland (w. B). | 
Cooperstown . 2.23 T. . Mount Pleasant 82, 58.4) 0.95 Clifton. . 50.2) 1.17 | 
De Kalb Junction 1.08 | Newbernt...... 8144 | 62.8) 2.17 Daytona. 7) 51.0) 0.80) T. 
mater 2.31 | Oakridget...... 76 | 56.8 1.26 Daytondt+. 0.48 | 
Easton ...... 8.17 Pittsboro t . 7% | 56.7) 1.28 | 74) 49.8) 0.74 | 
47.2) 4.86) Rockingham 82, 34/ 62.5/| 1.90 Demos | 75 | 48.0, 1.84! 0.1 
Fleming .. 75 | 29 | 46-5) 3.10 | | Roxborot ...... 76 56.3) 0.36 | | 47.6 0.45 | T. 
Fort N 7 | 29) 47.6) 1.39) 2 56.4, 1.34 73, 48.6) 1.09) T. 
Friendship ..........++ 7 | 43.6) T. | Salisburyt..... 98/1980] 1.00 Fairport Harbor * 78| 988 61.2) ...... 
Iton...... 2.52 | | 79) 57.5/ 0.62 Fayetteville. ...........+ 75 2 1.45 T- 
Glens Falls.............. 45.4) 3.65 81 82 | 58.0 2.25 ndlay..... «19 48.0) 0.64 
Gloversville 68; 21 44.8/ 3.06, T voce 98| 57.1 | 1.00 47.8/| 3.52/ T. 
Haskinsville ..... ...... | 8-80 | | Skyuka....... 243 | Frankfort ............... 49.2) 1.47 
Honeymead Brook...... 69 23 46.6) 2.96) ches | 81) 85 | 60.3) 3.64 Garrettsville t..... 75 23 47.1) «1.04 
Humphrey 74| 1.5) Soapstone Mountt+......, 78) 1-47 | Granville 74| 2 47.8 0.96 
4040 97/1 46.7) 4.87) T Southern Pines t........ 33/60.5/| 2.10 | Gratiot ....... 24 48.8) 1.01) T. 
TH) 45.8) ZIT) 1.0 8 | 43 2.72 | Greenfield........ 74; 50.8) 0.55 
Binge Station 4.25 | | Springhope*!........... 56.7 | 1.45 | Greenhill .......... 19/463) 111) 0.5 
Lebanon Springs. 45.2) 8.07 | Tar 81, 29 58.2/ 2.38 | Greenville 4.6) 0.46 T. 
LOCKPOFt 29) 47.2) 1.27 0.2) Waynesvillet .......... 7% 53.0) 0.71 | Hackney. 7 | 26 1.72 
Lowville 67 21 43.4/ 2.15 1.0| Weldont....... 78 32) 56.1) 1.59 | Hanging Rock. 28 51.4) 2.29 
81) 47.4) 1.26) T. | 78) 32 56.9/ 1.81 ane 17/ 47.0 | 0.35) 0.5 
adison Barracks t..... 67| 46.3)| 2.24 or | Hillhouse.......... 7 | 246.8) 2.08) 1.0 
Manhattan Beacht...... 70; 35 51.5) 1.64— Amenia ....... 9/405) 0.78) 2.5 Hillsborot.......--- 51.4) 1.38/ T. 
Middletown 3.52 | 80 | 45.9) 0.90 Hiram .......-. 46.5 1.10) T. 
Mohonk Lake............ 81° 47.2*| 3.11. 76 | 25 48.0) 1.09 
Newark Valley | Bottineau t.............. 72 ll | Jacksonboro ...... 27 | 51.8 0.70 
New Lisbon .............| 17 | 42.8; T. Buxton... ........ 10 | 40.2; 0.91 3.5 | 77 2 49.3) 0.75 
Niagara Walls 2.08 | Churchs Ferry .......... 76 8 38.4.) 0.91) 4.0 | 76) 46.2) 1.87 
North Hammond t....... 64 | 2645.2 | 1.85| 0.8| Coalharbort.... ....... 7% 40.4) T. | Lancaster ....... 76 | 48.3 0.95 
North Lake .............. 62 | 41.7 3.00 | 1.8 || Dickinsont............-- 0.71) 20) | Leipsic ...... 19 | 46.4 | 0.60; 0.5 
Number Fourt......... 62 | 211 41.9) 3.44 0.2 || Ellendale 151 42.8) 0.6 || Levering. 1.04 
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II record of voluntary and other cooperating 

Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fabrenheit.) tion. (Fahrenheit. ) tion. (Fahrenheit.) tion. 
Stations. | Stations. fe Se Stations. By | Se 
ae | Va | s | 5 ae | Ve 
& | g a2 | an | E 8 : 4 
Ohio—Cont'd, ° o | © | Jns. | Ins. | Oregon—Cont’d ° ° © | Ins. | Ins. |  Pennsylvania—Cont'd. ° ° ° Ins. | Ine. 
LOZAMN eee 80; 2 80.0) 1.17 Burnst ee 84 15 | 43.2) 0.00 Karthaus..... 1.78 
Lordstown .....++- 79; 0.89) T Comstock 79 | 31 50.5 | 3.95 3.47 
MecArthur......... 80; 2% 50.1) 2.52 Corvallis 32 | 52.8 3.30 Kennett Square.......... 77 28 51.6 | 2.51 
MeConnelsville t.. 7 | 1.72) | Dayville 88) 25 | 51-8) 0.55 Lancaster 29 | 58.0 |...... 
2.62 | Detroit 50.0°) 4.97 Lansdale ......... 3.55 
Marietta d......... | 80| 88 | 54.4|...... | 76 | 4-70 
Marion 2249.6 1.10; T. Falls City...-.....- 5.50 LOPOYt 26 45.8; 5.04| T. 
Medina 7 2147.6 0.83 | Fifet... cose 81 22 48.2) 0.10 Lewisburg......... 26 | 48.0 | 5.58 
Milfordton 78 20 | 45.8 | 1.09); T. Forest 84 30 | 53.4 2.78 Lock Havenat...... ese. 81 26 | 50.8 | 4.92 
Milligan 79 31 52-8 1.65 | | Fort Klamath.. 7 20 | 45.0 2.16 1.0 | Lock Haven d 4.44 
1.20| T. | Gardiner ......... 72 | 41/53.8) 4.82 Lock No. 8.19 
Montpelier ...... 75 20 45.9 1.09, 0.5 Government Camp. 75 27 | 46.2) 5.25 8.0 W7 48.4*| 3.18 | 
76 | 20 | 47.0 1.2 TT. | Grants Passat.. 29) 54.2] 2.18 ifflin ..... 3.20 
1.52) T. y Valleyt.......-. 8 | 47.0 0.89 4.0) Oil Cityt .......... 2.15 
New Alexandria ........ | 47.8) 1.60) T. | ond River (near) ......| 36) 52.0) 1.81 55 
New Bremen | 0.15 | Irvington.......... 1.538 Philadelphia d.. 79 85 | 58.6) 2.77) 
New Comerstown ....... 72 | 46.5 0.82, T. | Jacksonville ............ 77 | 53.2) 1.28 Pittsburg 
New 79) 50.0) 0.91 | | Junction City*®........- 86 | 38) 55.9 3.45 Point Pleasant ........-. 2.25 
New 0.94 | | Lafayette **............- 82| 57.5/| 2.29 Pottstown.......-- 51.6 | 3.95 
New Paris. 78 | 52.8/ 0.81| T. | Lakeviewt........ ..... 77 | 47.9) 0.60 uakertown ...... 49.0 | 3.50 
New Waterford | 1.39 0.5 | Langlois 82 | 40 57.0) 4.75 eading?.... 48.8 | 2.81 
North Lewisburg........ 3 49.4 «0.70. McMinnville t 80 31 | 53.6 2.91 ROEMOVOG 4.21. 
North Royalton......... 77 | 2 48.4) 1.50) | Merlin 86 30 | 52.3 1.19 Renovod ..... geese 48.2 | 4.15 | 
Norwalk 78) 48.0) 0.97 | Monmouth 80 | 40 53.6 2.46 Ridgwayt 2.91 | 
eee 0.67 | T. | Mount Angelt.......... 80 86 | 54-3) 278 | Saegerstown 45.2) 2.2) T 
Ohio State University... 73 | 2 48.7) 0.80) | Nehalem | 6.71 | St. Marys.......- 44.6 | 1.68 
Orangeville 21 0.63| T. | Newberg................ &3 | 54.4 | 3.08 Scranton 47-7 | 4.83 
80, 2 50.4 0.49) T. 84) 28 54.0 0.04 Seisholtzville . 5.40 
78 | 22|48.4| 0.96 T. | Newport 71| 39|52.8) 5.79 Selinsgrove 48.6 | 4.36 1 
200000 1.88 0.5 | Pendleton 86 27 | 51.6 1.07 Shawmont 2.96 
77 | 24 1.20| T. | Riddles®®. ............. 80| 28| 50.2! 1.37 | Shinglehouse...........- | 19| 45.2) 3.80/ 1.0 
Plattsburg 76 | 50.1/ 1.42) ‘Salem dt. ... 78) 86 | 54.0) 2.97 Sinnamahoning ......... 3.35 
POMETOY «50.8 | 2.06 T.  Sheridan**... 77 | 38 | 55.4) 2.76 Skippack 49.8 ]....... 
Portsmouth 2.92 | | Silver Lake... 82; 15 | 45.3) 0.49 20) 44.6) 3.52) T. 
Portsmouth b............ 84, 2 | 2.61 | Silverton 78 38 | 51.9 | 2.88 Smiths Corners........+- 2.39 
Richwood . ..... 75 | 36| 54.1) 1.90 Somerset | $B 2.72| T. 
Ridgeville Corne 2147.6] 087| || Sparta ....... 76 28 | 48.3) 1.22 South | 54.4 |.....-- 
Ripley ....-+- 29 50.8) 2.21 | Springfield 7 | 52.9) 2.81 South Eaton | 26 | 47.8) 4.04 
Rittman... % 19 45.2) 0.70 | Stafford ...... 82 35 | 55.4 | 2.77 State College.. ee 72 26 | 47.2 | 3.29 
77 | 2 48.8) 0.95 | | The Dalles t.. 35 | 54.0) 0.60 Sunbury.........- 3.28 
Rosewood ... 74) 48.3) Toledo.....- 78) 84 54.0) 5.31 Swarthmore.....+ -| 88 51.8| 1.64 
Sharon Center | 0.95 83 | 19 | 49.0! 0.20 Uniontown..... 78| 28/|50.7| 3.64! T. 
Shenandoah. .. | 0.79 0.4 | TIN) 2.88 Warren t 86 | 2 | 48.8| 2.72) T. 
Sidney .....- 7 2% 48.0) 0.77. | West Fork 76 36 | 53.7 | 1.92 Wellsboro 7 18 | 42.1 | 5.40) T. 
Sinking Spring 7 | 2 51.4/ 2.17) 82 48.8) 1.72 West 73 82 | 51.5 | 2.14 
Springboro | 1.18 | Williams 78 27 | 52.1) 1.36 West Newton 2.89 
Spring Valley ........- 2 47-8) 1.45) Pennsylvania. | %2| 29| 50.4) 2.40 
Strongsville | 0.78 | 0.2 || 73 | 32) 50.7/ 1.66 White maven 29) 4.08 
Sylvania. 73 | 45.3) 1.88) Aqueduct ........+.. mo 27 30.4) 4.33 | Wilkesbarret .... 72 26 | 48.4 | 2.74 
79| 26 | 52.0) 2.24 Beaver 1.54 Williamsport ........... | 70} 2% | 48.3) 5.70 
Tiffimt 73 | 26 | 48.6 0.89 T. | Bethlehem 2.77 orkt 75 | 90.8) 3.44 
TOlOdO.. levees T. | Blooming Grove.........| 69) 18 44.1 3.81 R Island. 
Upper Sandusky ........ 74, 0.53 T. Brookville 70| 33) 52.3) 3.19 Bristol 30 | 49.6 | 3.14 
74! 26 48.6 0.38 Browers 3.47 Kingston 7 | 48.2) 4.20 
Van Wert...... 79-22) 48.2) 0.53) T. Came;rom 3.83 Lonsdale ........+++ 2.72 
Vermilion 75 | 24/409) 1.08 1.0 | 0.74| T. | Pawtucket.............., 76 | 29 | 49.3| 2.90 
Vickery eee 7% 24 /48.8/ 0.82 T. 7 | 27 | 80.7) 2.78 Providencec .....- 76) 20 | 48.9| 2.78 
| 1.09 69| 25/460 2.89| T. South Carolina. | 
WAPTED 77 | 46.4 | 0.83 | | Cedarrun....... 4.21 Allendalet .... s2| 38 | 62.2) 0.38 
Wauseon 78 | 20 | 47.5 | 1.20 0.1 | Centerhallt.............| 2% | 47.5) 3.9 Anderson t .. 1, 85 
80 2651.6) 2.16) T. | Chambersburgt........| 73 23; 48.2; 1.52 Batesbure t . 83 35 | 62.2 | 0.85 
Waynesville....... 76 | 24 51.1) 1.26 | Coatesville ..........+. --| 2.96 Blackvillet . 84 | 38 63.8) 0.40 
Westerville ....... 4) 49.0) 0.88 T. 7 | 47.9) 2.52 Camden 0.42 
1.10, 0.3 | 79| 81) 52.2) 3.29 Centralt..... 83} 30 | 59.5) 1.89 
7% | 071) T. | Davis Island 2.12 T. | Cherawat.. 81| 59.2) 1.64 
Youngstown 76 25 46.4 0.95 Derey 74°, 284) 49.09) 3.11 2.34 
Oklahoma. DoylestOwn 2.19 Clemson College 88 30 | 60.8 | 1.88 
| 56.0) 1.35, T. Dyberry t. 72 22) 45.7) 3.07 | » Effingham 1.43 
Burnett 93 59.0) 1.68 East Bloomsburg 4.09 | Florencet ....--- 84] 83 | 60.1) 0.68 
Clifton t...... 93 31) 59.0; 1.21 East Mauch Chunk.. ...| 73 | / 48.3) 4.18 Georgetown 44/| 68.2) 1.66 
2.32 BastOM 68 | 29 49.6) 2.38 Gillisonville .. 88) 65.3) 1.18 
Fort Renot 91 3 60.6 2.18. | Edinboro *!....... --| 7] 26| 45.0]....... T. | Greenvillet. 88] 82/50.2) 2.73 
Fort 36) 61.5) 1.55) Ellwood 0.94 T. | Holland 823] 59.73) 2.21 
Guthrie 35 60.9) 3.10 Emporium .. 2446.0 3.31, T. | Kingstreeat...........-. 88 | 61.5) 0.50 
Keokuk Fallst.......... 91 57.8 | 1-21 Farrandsville 5.26 | Little Mountain........./ 91 89 | 64.9) 1.50 
Mangumt 92 35 | 61.8 1.87 | Forks of 71 82 50.8; 2.17 Longshore 81 87 | 61.5 | 2.57 
Normant...... 35 | 61.0) 1.45. | Frederick . 4.05 Mount Carmel ¢ 2.37 
Pondcreek +............ 5.85 Freeport 2.42 - || Pinopolis®!....... | 44| 1.25 
Prudencet ........+-++. 93 33 60.5! 6.16. Giravdville. 5.55 Port Royal 49 | 67.8 1.44 
Sac and Fox Agency t 91 30 | 57.4 1.80 | Grampian ... 24 | 45.6 | 2.62 St. Georget .....---- 40 | 62.8 | 0.55 
Stillwatert.......... | 34 | 50.2) 2.88 | Greensboro t 2 | 49.4) 3.20; T St. Matthewst .......--- 90 88 | 63.7) 1.34 
90) 84/572) 1.96 Hallstead ¢.. 25 | 45.6| 3.28 St. Stephenst 0.64 
72 51.0 4.25 | 80 80 | 59.2 | 1.52 
Arlingtont .. 32 4.0) 0.260 Hollidaysburg 23 48.2) 1.81 Shaws Fork *! ....... 90 36 | 66.6 | 1.25 
Ashland d..... 30 54-6 | 0.94 | 3.29 Smiths Millst......-. 1.46 
urora *8...... eee 39 | 56.4) 2.59. | Huntingdon at....... 73) 26 | 49.0) 2.12 | Society 386 60.8) 1.11 
Aurora(near)....... 33 | 58.0| 2.78 |) Huntingdon 2.24 | 82 34 60.6 | 2.75 
35 52.0) 2.78 76 26 | 49.4) 3.27 | Statesburgt......-- 81 39 | 62.8 | 0.74 
Bay City t. 40 53.7 6.30 31 | 54.0| 2.82) T. | 80 | 64.6) 0.84 
40 | 55.5 | 2.88 || Johnstownt............61 76| 3.15| T. || OF | 87] 64-2] 0.81 
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observers—Continued. 
q ture. | Prec 
rature. | Precipita- Tempera’ 
‘Temperature. Procipita- Temperature ) mg (Fahrenheit.) tion. 
(Fahrenheit.) ion. | = 
3 
3 | 2 
| | o | o| gue | ine | Utah—Cont’a. | o | © | ine. | Ane. 
na—Cont’ nessee—Cont'd. 8 51.7) 0.64 
8 | 87/613 1.58 | 78) 57.4| 2.97 at S| 38 55.5 | 0.46 
South Dakota. 11 | 46.2 3.62 6.0 | CHEY Park City? ........ €6 11 43.4 0.72 6.0 
46.5) 3.15) 3.0 Austin | 47 | Bark City + 
15 | 46.2) 2.70| 6.0 Ballinger t 20 | 70.8 th Promontory. 586) 0.15 
| 0.46! T. | Beeville t. | Promontory 
Asheroft t.... 12 | 42.8 | 46/662) 4.52 $2 50.0) 0.5 
Castlewood + 42.75, 2.03) 2.0 | Brazoriat | 49 | 1:20 Snowviliet ...... | 2 48.0) 0.93 
Castlewood ........ Silas! — —44 49 | 68.6 | 1.90 Snowy 20 | 48.0) 0-98 
17 | 43.6) 0.83 7.2 | Brighton ¢. 3.74 | Soldier Su 
Crome 0.05 T. | Brownwood 48 62.4 8.23 2348.3 0.47 
Edgemont... ..... 033) 2.5 | Burnet*t!......: 88) 48) 65.6) 2.97 || Thistle? ..... 
2.00| | Camp Pass slatl ce Vernalt 70 | 26 | 48.1 | 0.69 
.8 | Coleman*’.......... 61. : 
Flandreau t .........++++ College Station.....-..- 8 46 67.0 | 3.42 72 | 2.897 
44.4, 2.74) 2.0. Corsicana d+ 90) 40 | 64.9 | 3.86 
Cat | 14|452| 0.49| 50 | 9 | 47 | 70.2| 5.00 Hartland 
| Batollet 9B) | 62.9 | 4.70 Strafford *t!...........- % | 42.7 | 1.0 
2-00 |...... || Fort Clark....... 84 46 65.7 | 3.69 19 | 43.9) 3.54| 1.0 
12/44.8| T. Fort Ringgoldt..........| 98) 71-6) 4.70 Alexandria! ............| 77 82 | 54.1) 0.40 
Plenkinton 2.8 | Grapevine 40 62.8 on 3 %3 | 50.4| 1.16 
ochford Hallettsville t .... | | 4.87 Callavillet 77 | 30/56.3/| 1.29 
Sioux 46.5| 0.82) 4.5 | Huntsville 45 | 66.3) 4.64 Dale Enterprise+........, 75 | | 50.8 0.16 
80) 6/412) 279) | 87) 61.6) 5.88 | —~ 40 | 30.6 | 1.90 
Andersonville * gel gol 2.32 | Luling? 80 | 08.2 420 Marlon ars) 
| 3 | 148 | 8 | 35 | 60.1| 6.21 7 | 584 )...... 
Benton (M@ar) 84 | 58 2 | 189 | Mount Blancot'. 83* 33 (56.0 2.40 hmond 84 31 58.3 0.89 
36) 59.0) 3.56 Panter 6.14 Salem t .. 52.8) 1.85 
Carthaget | Point Isabel? 6417891 1. 74) | 0.58 
| 85.) 60.9.) 0.84 | hoe k | | 70.6 | 8.60 79 | 0.86 
Dyersburg? .....- 88 30 | 50.0) 2.53 51 68.9 6.41 Sunbeam t. 98 | 55.6 | 0.87 
| | 0:70 Sandersont. 88 | 87,618 | 6.90 Warsawt 
Florence t .......... TO] Sierra Blanca gs 27 Ww OR 
Hohenwald 81 30 5.4 1°95 Sulphur dus 100 37 66.1 5.89 Bi. 47.2 3.62 
at 3 8.4 118 Tyler? 86) 42 64.0 = 35 | 53.4 | 8.60 
| 0.31 Eliensburgt.............| 75 | 20|46.4| 0.22 
73 | 0.90 Alpine city Eliensbure (near) 76| 98|484| 0.12 
MOLINO F 8 Slael ta | Bthe 96 29 52:6 Fort ae) 
Newport ise Brigham City 1.88 7 | 18 47.6| 0.95 
80) 90| 87.6) 1.34 0.88 Fort Spokane ...... 
7% | $11 1.15 Mammoth? 76| 27 0.10| 1. Whatcom 


Z 
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Taste IT. record nd and other cooperating 
Temperature. ‘Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. A tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
| 3 | 3 
gig 35 | | so 30 | 86 
sigs Ss sis a | eis ae a 
| a } = a 3 a 
| 4/3 | 3 
| 
Washington—Cont'd. © ° | | Ins. | Ins. | Wisconsin—Cont’d. | © | Ins. | Ins. || Missouri. o | | Ins. | Ins 
Olympiat 33/52.0) 3.88 Osceola t 10 | 44.2| 3.54! 0.8 || 40/ 67.1 2.83 
Pine | 33 | 51.4/ 1.12 Fi 21 | 45.0; 2.42 0.2 | Richmond 42 65.5 3.85 
Pomeroy? 88) 54) | 10| 43.0) T. || Ne 
| 2 48.6] 0.90 Pine Rivert.... 74 18 | 4.0] FT. | 4,28} 
| 69) 384/51.0)| 7.88 Portaget ......... 73 17 | 44.9 | 1.53) T. 60.5 4.57 
onaliat 47.8) 1.37 Port Washington 7 | 21/466) 1.00) | State Farm 61.9 4.90. 
-| 30/526! 4.59 Racine........ 7 | 47.5] 0.71 Nevada 
Shoalwater Bay | 67 44° 55.2 Sharont...... 73 19 | 43.2 | 0.7) T. Tuscarora 8&2 81 | 52.7) 0.56 | 
Silvercreek *!. 35 | 49.5 | 4.09 | Spooner... 3.46 6.0 New Jersey. 
Snohomisht . -| | 383/628.6) 3.33 Stevens Pointt . 73 15 | 43.8 | 2.38 3.0 | Beachhaven............. 84 45 | 66.9 1.37 
Stampedet.. 73 | 31 | 48.6) 3.89 4.0 Sturgeon Bay C anal 62 BB | 43.5 Hammonton. 20000: | 3.15 | 
Sunnysidet . -| 30/512] 0.42 Valley Junctiont....... 73 | 11/ 43.5) 3.05) New Mexico. | 
Tacomat.... - 69 85 | 51.0) 2.74 Viroqua 72) 16 | 45.6) 3.34 | Estalina Springs ........ 3.48 | 
Union City t! 34") 49.0) 4.90 Watertownt... 2 21 | 45.0 | 0.80 0.2 Springer | 2.32 
Vashont..... - 66) 38 51.6) 3.36 Waukeshat 25 | 46.0) 0.68) 1.0 New York 
Watervillet..........- | 24/466) 0.81 Waupacat | 7 16 | 43.6 | 2.76) T. Ogdensburg............. 86 30 59.2 3.64 
Wenatchee Laket....... | 44.8 0.70 | 68 16 | 42.0 | 2.91 | 4.0 || Viator 92 81 | 50.7 
West Ferndalet........ | 2.79 Westbend ............ eco] 18 | 43.1 | 0.97 1.0 North Carolina | 
| Westfield ¢ | 43.8] 2.36 | Wilkesboro ............ 04/ 87 68.4 /...... 

West Virginia. White Mound t.......... 11/444] T. || North Dakota 
Beverly t 76-26 | 48.3) 2.20 Wyoming. |) Langdon? | 82] 21) 49.3) 2.20 
Bloomery 73-23} 48.6) 1.08 2.8 || Lisbon.......... 98} 23 /53.8 2.36) 
Bluefield t 78 30) 52.4) 1.39 Fort Laramiet.......... | 86 10 | 46.9 | 0.88 3.5 
Buckhannon @t 3.31 Fort Washakiet ........ | 79) 10| 44.0) 0.46) 4.6 7.64 
Burlington t........+ +++. 24) 49.0) 0.95 | Fort Yellowstone t ..... | 19) 41.5) 0.06 T. || Fostoria......... 82 /60.2 3.69) 
Charleston t.... .... 2.54 6.7 | 89 381/ 61.9 4.44 
Creston eee 72 | 26 49.4) 2.70 cc | 17 | 41.9; 0.18; T. regon. 
1.59 15 | 48.1 | 0.87 |...... Springfield 37 | 59.6 0.62 | 
7 | 29/| 51.2) 1.78 vous | § 15 | 44.6) 0.62) 0.5 || South Dakota. 
2° 95 Sundance .......... 43.0) 0.66) 3.0) Millbank | 9% | 97 57.5) 1.70| 
79 | 28 49.9) 3.74 | Wheatland t 28/508) 0.12] Tennessee. 

cess 8; 2.83] T. 99 35 | 72.2 4.01 | 
Green Sulphur .......... 73 27 | 53.2 0.53 Ciudad pe Diaz. 8 54/ 69.8 3-21 
0.88 Leon de Aldamas ....... 82 52 | 66.3 | 1.26 100 31 67.9 2.24 
Hewettt .......... 80; 30) 55.4) 2.13 80 51) 65.5 3.11 | 7.64 | 
Hinton at ...... 1.038 Topolobampo*!......... 92| 71 | 81.2) 0.83 | Washington. 
Hinton dt 76 | 58.1)....... New Brunswick. | | Cascade Tunnel......... 18 | 40.3 ....... 
Marlinton 72| 47.4| 1.22 OD, 50 | 29/ 46.0| 7.88 | | 
Martinsburgt ..........- 73 | 29/524) 1.13 West Indies. 
st 3.00 Grand Turk Island...... 0.28 | EXPLANATION OF SIGNS. 
organtown Of ......++. 25 | 51.6 3.08 
New Martinsvillet......| 80 28 | 51.3) 2.18 | = le * Extremes of temperature from observed readings of 
Pennsboro ..........-.. 80 25 51.5 | 3.35 || Record furnished by the Arrowhead Reservoir Com- 
80 80 54.8 | 2.20 Aleshe. ° ° Ins. | Ins. | Bany, in the San Bernardino Mountains, San Bernar- 
Point| Preasant + 7 | 31) 52.0 2.45 | Juneau 73 84. | «50.8 | 14.08 | Cal., at elevations varying from 4,900 to 
owelltont ...... 31 | 52.2 .09 rizona, 
2.93 Mount . 89) 2.83 | | A numeral the name of a station indicates 
Weston d*! 80 | 50.1 |......+ T. || Bishop Creek *8,........ 9 70.6! 0.05) Mean of 7 a. m. +2 p. m.+9p. m. +9 p. m. +4. 
215| T. || 99 70.3 0.00 ; Mean of 8 a. m.-+8 p. m. + 
Wheeling Ot............. 82 51.6) 2.01 Corning 9 55 71.1) 0.7% Mean of 7a.m.+7 p. m. +2 
Amherst. 71) 15 | 43.0) 2.38] 3.0 Fort 0.53 Mean of readings at various hours reduced to true 
beste 72 5 | 39.0) 3.26 | 6.8 Pomona (near)...... 108) 45 | 70.2 0.00 daily mean by special tables. 
Apollonia *t!... 78 | 11/45.5/ 3.82) 1.1 116 62. | 87.3 | 0.00 | {Mean from hourly of thermograph. 
Chilton ......+.. 1.32 0.3 | .. coves 0.00 Mean of sunrise, noon, sunset, and midnight. 
Crandon t 10 40.1) 1.47 6.2 || Morses House 0.00 The absence of a numeral indicates that the mean 
Delavant...... 20/45.4/ 0.79) T. || GrassV alley? 0.00 | temperature has been obtained from daily readings of 
Easton t 72 10 | 42.8} T. || Holcomb Creek f 0.00 | An italic letter following the name of a station, as 
Eau Claire 7 12 | 44.6 | 3.00 | Squirrel 0.00 | “ Livingston a,” Livingston },” indicates that two or 
Florence t 71| 14| 40.1] 2.94] 8.0 || Green Valley?..........|... 0.00 more observers, as the case may be, are reporting from 
Grand River Tunnel 0.00 the same station. A small roman letter following the 
Grantsburgt ...... 4.22) 0.2 | name of a station, or in figure columns, indicates the 
bosses 20) 45.8) 2.30 } Greenfield... 8 33/ 59.8) 4.68 missing from the record; for instance, 
Hartford ..... 2.17| T. || Blaine. 98 | 6.88 No note is made of breaks in the of 
7 | 1.51| 3&7 Burlington...... 97 | 66.0 | 3.96 perature records when the same do not exceed t 
ve 3.10 2.0 Girard*!...... 44 67.0) 4.18 days. All known breaks, of whatever duration, in 
4 11 | 42.2 . H 
Roepeniok 68) 18 42.0) 3.9| 9.0 Lakin 0.80 precipitation record receive appropriate notice. 
ef 6.8 || LOMB... 100.) 82 | «66.2 | 1.60 | CORRECTIONS. 
Lancaster? 70| 16 Wintel 104-82 | 69.7 | 3.27 ner, 1888, Table I. 8 
ncoln ane . || ‘assachusetts. tember, able I, Savanna make maxi- 
Madisont........ 46.2| 1.69) T. | Fiskdale............. mum velocity of wind read 75 instead of 70. 
Manitowoct 68 44.2) 1.381) T. | Long Plain 81 61.7 |....... New Jersey, New Brunswick }, September, 1896, take 
Meadow Valley 74 12 | 4.8) 2.7 | Lynnd.......+. 36 | 61.0 | 6.08 letter “c”’ name and make precipitation read 
or rolina, Mocksville, m make 
acne T. | Rockland............. oe 84 82 | 1.70 precipitation read 4.89 instead o 8.09. 
Neillsvillet.............| 79 10 | 42.8) 3.73 2. West Virginie. Se ember. 1896, make pre- 
New London ....-. 71 20 | 44.38 2.15) T. | Campbell....... 95 24 | 54.5) 2.87 8.26 instead 
19 | 44.0! 8.74 1.0 City 8 381/ 55.5) 4.21 orth Dakota, Kelso, pty “1006, strike out all data. 
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TaBLE V.—Mean temperature for each hour of seventy-fifth meridian time, Oc | 


, 1896. 


TasLe VI.—Mean pressure for each hour of seventy-fifth meridian time, October, 1896. 
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-O37 | .926 .924 | 926 
-051 4.984 016 
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832.833) B45 | | . 867 -846 | .831 ..818 | .805 .798 .795 | .801 | .809 | .816 
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TABLE winds from at m. ond m., dally, daring October, 1896, 


Component direction from— | Resultant. Om 
Stations. ponent direction from— _—sResultant. 
N. 8. E. w. (Direction |Dura- Stations. | |- 
from— tion. | N. | s. E. ‘Direction Dura- 
England. ‘ours. Hours. Hours.| Hours © |Houre.| Upper Lake Region—© 
Portland 13 20) n. 35 w. 12 Milwaukee, Wis. nt’d. Hours, Hours. Hours. Hours. ° Hours 
Northfield, Vi. 11 n.62w- 2 Greenbay, Wi 18 4 n.6iw 10 
Block Island, R. T.. 13) n. 4 w. | 7 Bismarck, N. Dak 16) n. 41 w. 18 
New Haven, Conn .. | 6 w. 18 Williston, Dak » 2 4 19) 23 
oven 28 16 | 4 20! n.d8w. 20 15 2 18 
Binghamton, «..... 3| 9 13| 14 Davenport, Io 2) Bi 8. " 
How York, ¥......... 29 13 13 2 n.2w. 18 Des Moines, 23 n. Re. 5 
23 | 21 n.liw. 16 Dubuque, I OWA..... 2 19 19 17 n. SMe 4 
orfolk 30 | 41 w. 9 || Hannibal Mo 19) n.53 w. 5 
a's = 26 e. 15 Columbia | | 
Kittyhewk. cons 10 2 15) n. 18 e. 2 Kansas City. 10 9 | 9 12 n. 3 
Raleigh, N.C 12 | 27 15 n. 39 e. 19 Springfield 21 | 24 17 17 8. 3 
Wilmington 17 14 “4 n. 4w. 15 | Omaha Nebr 2 21 20 13 s. Re. 
11 B n. Be. || Geax 33 19 | 9| n. Be. | 4 
R n. Re. 16 Pierre Dak 12 | 10 8 n. Be 2 
Jupiter, Fla ...... and 23 Miles City, Mont ..... 0, on. 41 w. 11 
Key West, Fia 11 n. 87 e. 21 16 4 n.BMe. | 4 
Tampa, Fla 6 40 6 n. 66 e. 37 Rapid City Dak 4 | 26 | 2) 6 s. 683 w. 49 
Has 5 20 13 n. 13 e. 82 | Cheyenne Wr 8 | 21 | 10 82 Rw. 2» 
9 2 n. 9w. | 13 29 14 «6s. 32 w. 19 
ones 34 16 10 12) n. 6w. 18 Denver, Colo ope. 
2 9 n.9e. Pueblo’ Colo dase 17 | 15 10! s. | 12 
loksburg, Miss........-.-. 15 9| n. Sle. 19 Concordia 16, n. &w.| 10 
Western Gulf States. ad n. Be. City | 33 18| w. 10 
Shreveport La . 2 | 24 17 | 24 10 n. Ge. 16 
Fort Saith Ark... 15 26 16 n. 55 e. Oklahoma. Okia 3 23 15 11 e. | 4 
Little Rock, Ark... 17 9} nére.| 2 0) 
Corpus Christi, Tex.. a 18 19 21) n. Mw. 8 Abilene, Tex | | 
Ohio Vi 16 21 n. Be. 24 Santa Fe, N. & 
Chattanooga, eon 19 19 Phoenix, Ariz Be. | 16 
Tenn eee | 12 13 n.43w. 18 Plateau. 3; 19 20 | 
Nashville, Tenn.. 4 2. 10 | Carson City, Nev... 
Lexington, Ky..... 7 2 15 21/ n.72w. 6 Winnemucea, Nev 16 16 | 15 | 21) w. 
‘ 23 17 23 8 || Idaho Faile 18 9 os. 40w. 8 
Pittsburg, Pa ...... 15 19 18| n. 6 9 Spokane, W 4. Bn. 8lw. 19 
Pitteburg, Pa 18 16 12 n. 83 w. 18 || Walle Walle, Wash... 11 ile a1 
21 15 18 7 | a4 13 32 12 | s. 3w. 19 
alo, N Fort J eee 
Rochester, N.Y... : 27 19 15| s. 27 e. 9 Seattle, Wash. 1 13 11 s. Me 8 
Cleveland, 18 17 2 n. 79 w. 5 | Portland Oreg cece 2 23 30 12 s. 28 
Sandusk Ohio 13 24 21 17 | s, 2 e. 12 | Rosebu 30 16 9) 26 n. 51 2 
Toledo, Ohio.............. ABW. 6 | Middle Pacthe 2) 2) 
17 15 15 26 n.80w. 11 Eureka, Cal. ‘oast Region. 
Alpena. ich. ‘egion. Sacramento. 35 13 | 12 | 19 n. 23 
ste ih 20 2 4 2 | s. 72w. 6 Los mo, Ca cess | 29 n.40w 
n. w. 5 San Lui n. iw 28 
8 Obispo, Cal 13 | 9 | 21 n.39w 19 


From observations at 8 p. m. only. + From observations at 8 a. m. n. only. {For 234 days. 
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TaBLe X.— Thunderstorms and auroras, October, 1896. 
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Maximum rainfall in— 


| 


t+ All values for 27 days; the total possible sunshine 


min. Date. |10min.| Date. |1 hour.) Date. 
4 


: 


| 


| 
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P.M. 


1896. 
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he total possible sunshine and personal estimate for 31 days are 342.5 and 56, respectively. 


+t Partly estimated. 
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: 


Percentages for each hour of local mean time ending with the respective hour. 
1 


and personal estimate for 31 days are 343.9 and 36, respectively. 


* Self register out of order. 
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Maximum rainfall in— 


Taste XII.—Mazimum rainfall in one hour or less, Oc 
"Date 
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Taste XI.—Hourly sunshine as deduced from sunshine recorders, October, 1896, 


5 min. | Date. |10min. | Date. 
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| Instrumental record. | 
8. | 
5 | 8 
| 
- 
| 
5 
| | 
| 0, 13 9 
| 0. 21 9 “4 
| oO. 19 7 19 
| 0. 26 (me 26 
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TasLe XIII. precipitation, for 1606. TasBLe XIII.—Zecessive precipitation.—Continued. 
Rainfall 2.50. | rainfan 2.50 
“inches, or Rainfall inch, inches, or ‘Rainfall of 1 inch, 
more, in “4 one #5 more, in one 
Stations. | | Stations. 
< | se < 
Alabama Inches. Inches Ins. hem. Michigan—Continued. Inches. Inches 
Claremont ........ 4.83 27 Nebraska City 4.02 
Summerdale.... 2.58 Strang 2.50 
2. 65 Syracuse. . 2.85 
| Tecumseh. . 2.79 
2.58 
-20 38. 
3.18 
2. 
2.50 
. 30 
3.59 2.91 
Kansas. Pennsylvania. 
Lake Charles 2.75 2.56 
Liberty Hill 2.86 | 
Mansfield .. 3.05 3.14 | 
Melville .. 3.90 
Minden 2.08 9.00] 
New Orleans 2. 66 100 | Brownwood . 4.45 
8.00 | 28-29 4.00 200 29 | Colmesneil. . 2.95 
2.58 | | Durham........ 2.51 | 
Robeline... 2.50 Golindo 2.80 
Sugar Experiment Station Hale Center. 3.00 
Thibodeaux 2.50 | Hewitt...... 2.65 
3.15 
higan. Wisconsin. 
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